University of Tennessee, Knoxville

TRACE: Tennessee Research and Creative
Exchange
Doctoral Dissertations

Graduate School

12-2002

A world-systems perspective on the role of telecommunications
in global development
Kendra S. Albright
University of Tennessee

Follow this and additional works at: https://trace.tennessee.edu/utk_graddiss

Recommended Citation
Albright, Kendra S., "A world-systems perspective on the role of telecommunications in global
development. " PhD diss., University of Tennessee, 2002.
https://trace.tennessee.edu/utk_graddiss/6357

This Dissertation is brought to you for free and open access by the Graduate School at TRACE: Tennessee
Research and Creative Exchange. It has been accepted for inclusion in Doctoral Dissertations by an authorized
administrator of TRACE: Tennessee Research and Creative Exchange. For more information, please contact
trace@utk.edu.

To the Graduate Council:
I am submitting herewith a dissertation written by Kendra S. Albright entitled "A world-systems
perspective on the role of telecommunications in global development." I have examined the final
electronic copy of this dissertation for form and content and recommend that it be accepted in
partial fulfillment of the requirements for the degree of Doctor of Philosophy, with a major in
Communication.
Carol Tenopir, Major Professor
We have read this dissertation and recommend its acceptance:
Accepted for the Council:
Carolyn R. Hodges
Vice Provost and Dean of the Graduate School
(Original signatures are on file with official student records.)

To the Graduate Council:
I am submitting herewith a dissertation written by Kendra Sm.anne Albright entitled "A
World-Systems Perspective of the Role of Telecommunications in Global Development."
I have examined the final paper copy of this dissertation for form and content and
recommend that it be accepted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy, with a major in Communications.

Cav-1~.~

Carol Tenopir,Ma.forrofesso

We have read this dissertation

Accepted for the Council:

S~:o~
Graduate Studies

A World-Systems Perspective on the Role
of Telecommunications in Global Development

A Dissertation
Presented for the
Doctor of Philosophy Degree
The University of Tennessee, Knoxville

Kendra Suzanne Albright
December 2002

Copyright © Kendra Suzanne Albright, 2002
All rights reserved

Dedication

This dissertation is dedicated to my daughters

Brynne Margaret Jones

and

Darcy Marcia Louise Jones

two of the brightest stars in all the heavens ...

Ill

ACKNOWLEDGMENTS
There are many people to whom I am grateful for giving me the opportunity to make this dream a
reality. I have benefited from the opportunity of being an "early adopter" ofa new interdisciplinary Ph.D.
program and have been greatly supported by the faculties and administration of both the College of
Communications and the School oflnformation Sciences. I would like to thank Dr. Herb Howard and Dr.
Ed Caudill who have been exceptionally helpful and supportive in helping clear the path for the new
program.
I am particularly grateful to my Dissertation Committee, Dr. Carol Tenopir, Dr. Benjamin Bates,

Dr. Dorothy Bowles, Dr. Mark Miller, and Dr. Gretchen Whitney for their support, patience, and
encouragement. Their suggestions have been invaluable.
I would also like to thank Dr. Elizabeth Aversa for providing me with opportunities to complete
my task. Dr. Tom Ladd assisted me with the difficulties of structural equation modeling for which I am
deeply indebted. I am also grateful for the unique insights into the interdisciplinary complexity ofmy
research offered by Dr. Donna Lee Van Cott in Political Science, Dr. Jon Shefuer in Sociology, Dr. Hector
Qirko, and Dr. Benita Howell in Anthropology, and Dr. Bill Fox in Economics.
I am also grateful to my family and friends who provided countless hours of encouragement, love,
and support through the difficult times.
Lastly, Dr. Doug Raber provided encouragement and intellectual discourse throughout this
process. Without his friendship and support I would never have completed this goal.

IV

ABSTRACT
Until recently, an economic perspective has dominated studies of the effect of
telecommunications on social and economic development. There are reasons to believe,
however, that this perspective unnecessarily limits our understanding of the problems of
development. Theories of development and world structure converge in world-systems
theory. This world-systems perspective combined with information society theory
provides a theoretical basis for understanding the role of information and communication
technologies (ICTs) in globalization, not only for developing countries, but for the worldsystem as a whole. This research is premised on the view that the world operates as an
interconnected network with increasingly interdependent economies. Since ICTs have
not yet reached a substantial level of measurability in many countries, measures of
telecommunications serve as a proxy for ICT growth and measurement of the effects of
information content. The world-systems approach offers an alternative perspective that
can provide a richer examination of the complex relationship between
telecommunications and development. The role of telecommunications in development,
broadly defined as economic, political, social, and cultural change, is explored. A
structural equation model is developed to examine that perspective within the context of
information society theory. Results of this model suggest telecommunications plays a
broader role in development than that which has typically been limited to an economic
perspective. Results also suggest that policies of multilateral development organizations
do not reflect this broad perspective of development and do not, therefore, collect the data
that are necessary to fully understand the role of telecommunications in development.
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PREFACE
The topic of international development has been of interest to the author of this
study for many years. It was during the early college years that she was first introduced
to the problems of developing countries and the potential costs, both economically and in
terms of lives. With the revelation that telecommunications might provide much-needed
economic growth, the author set upon the task to discover what truths might be
discovered about this possibility. That investigation has resulted in the pages that follow,
allowing the author to explore questions about the relationship between
telecommunications and development.
A pilot study was conducted in the early part of this study, revealing a need for a
more comprehensive approach to the examination of the role of telecommunications in
development. The author met with experts in related disciplines to identify important
issues, relevant readings, and sources of data. The result was an expanded model
incorporating a broad definition of development from the perspectives of economic,
social, political, and cultural change.
Chapter One provides an introduction to the study, providing the background
necessary to understand the importance of the study and problems associated with
development and subsequently, the role of telecommunications in that process.
Chapter Two presents an extensive review of previous scholarly studies that have
contributed to present-day understanding of the role of telecommunications, particularly
in economic and social development. Although essential to the understanding of this
relationship, they have addressed parts of the issues of development without looking at
the totality.
VI

Chapter Three provides a brief explanation of structural equation modeling, the
methodology used in this study. It is not commonly used and has not been used for the
purposes examined in this study. It provides the necessarily methodological capabilities
to address the multi-directional and complex constructs under study in this investigation.
Chapter Four describes the methodology of the present study. Utilizing data from
reputable international sources (e.g., the United Nations, the World Bank, the
International Telecommunication Union), all countries of the world were examined. The
selection of measured variables and their underlying constructs are presented.
Chapter Five provides a detailed description of the results of analysis of the
structural equation model developed in this study. This chapter also provides a detailed
interpretation of the quantitative results of the analysis.
Chapter Six presents a discussion of the results in Chapter Five, translating the
results into meaning. It also summarizes the study, identifies its major discoveries, and
presents suggestions for future research.
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CHAPTER ONE
Introduction
Numerous changes in the world in the last twenty years have impacted conceptual
views of development. The fall of the Soviet Union and changes in global economics and
political structures have led scholars to question the success of development strategies
and their policies and practices. There is an increasing belief that these world changes
have resulted in a consensus about globalization and the need for increasing productivity
within the global marketplace. That is, for countries to progress, they must be
competitive within the global economy and promote foreign investment. This
perspective is reflected in the policies and activities of multilateral agencies including the
World Bank, the International Monetary Fund, and the United Nations (UN), among
others.
Issues in worldwide development impact us profoundly as our economies become
increasingly interdependent. The gaps between the world's rich and the world's poor are
increasing as the population continues to rise into the billions. As we move forward into
this new century, there is interest in whether telecommunications technology can provide
possible solutions to help narrow the gap. However, there is a debate as to whether this is
true or if it is even appropriate. One side of the argument suggests that as a core product
of international trade, telecommunications provides opportunities to cross national
boundaries potentially increasing national product for those countries that invest in
building their infrastructure. As investment in telecommunications infrastructure
increases, a corresponding rise in income may occur. As income rises, so does wealth for

the population, thereby increasing the standard of living and the quality oflife. In other
words, development is facilitated.
Conversely, there is growing concern that as income is generated by investment in
telecommunications infrastructure that the distribution of that income will not be even,
resulting in an increasing gap between the rich and the poor. This suggests that the gap
will widen even further between countries that already have a large share of the world's
wealth and those that have little.
Economics is only one part of this puzzle, however. There are other potential
influences of telecommunications on development. Issues of power and control are
related to who controls information and its access. Political regimes rely on
communications and information to gain and maintain a position of power.
Telecommunications promotes the spread of information, bringing with it the potential of
an increasingly informed citizenry, which facilitates the rise of democracy. These same
information channels also promote education and dissemination of content that can
increase education, influencing many other aspects of society; healthcare, for example.
which can lead to an increased life span of the general population. Telecommunications
can also facilitate the spread of new ideas throughout a population with many results,
including cultural change. As new information is introduced and disseminated there may
be changes in the language, an influx of new ideas, a change in the role of women, and
more, reflecting the availability of new information. There is also concern that with
worldwide exposure to the same information, a homogenization of culture will occur,
minimizing or obliterating unique differences between different societies.

The role of telecommunications, therefore, is of interest not only because it
provides the channel through which information may be disseminated, but because it
serves as a proxy for information itself. The relationship of information content to
development is difficult to measure due to its intangible nature. Measures of
telecommunications are more easily quantifiable and readily available and serve to
represent those influences caused by information content as well.
The purpose ofthis study is to explore the relationship between
telecommunications and development in order to better understand the outcomes of
investment in telecommunications. The concept of development is analyzed and made
explicit in terms of economic, political, social, and cultural change. This study views
development from a world-systems perspective and analyzes its relationship with
telecommunications within the context of information society theory. A structural
equation model is developed to test the relationships between telecommunications
investment and subsequent infrastructure, followed by economic, political, and social
development, and cultural change.

Statement of the Problem
Previous research has provided evidence of a strong correlation between
telecommunications and economic growth, and suggested that telecommunications plays
a role in development (e.g., Hardy, 1980a; Hardy, 1980b; Cronin et al., 1991 ). Other
research has demonstrated a strong relationship between telecommunications and social
development. Hudson (1984), for example, explored the use of telecommunications
within rural populations in the Aleutian Islands, discovering patterns of use of personal
3

computers. There are numerous case studies of independent societies or individual
countries or regions where the relationship between telecommunications and culture has
been explored. However, these studies are limited to their unique interests and what they
can explain about the role of telecommunications and development in general. This study
explores the broad question of telecommunications and development and relies on
quantitative indicators collected or accepted by international sources (e.g., UN, World
Bank, ITU) to provide a worldwide level of examination.
There are also quantitative studies that used a limited perspective on the role of
telecommunications in development. Elie ( 1998) uses the Human Development Index
(HDI) as a measure of the impact of information and communication technologies (ICTs)
on social and economic development. 1 Although a useful perspective, the HDI only
includes three measurements (i.e., income, education, and life expectancy) as
representative of development. It does not account for variance within each category, nor
does it consider other influences, e.g., political or cultural influences. Other aspects of
development are not addressed in these measures, which may have interactive effects
with the social and economic perspectives. In adopting the idea of change as
representative of development in this study, economic and social factors plus political and
cultural change can be modeled over time in their response to telecommunications
investment and infrastructure.
The U.S. State Department recognizes 191 independent countries in the world
(U.S. Department of State, 2001). The United Nations claims 189 members excluding
1

The Human Development Index is a composite score accounting for selected economic and social
variables. It is used to provide an overall ranking of degree of development, based on the aggregation of
individual variable rankings. Countries are then rank-ordered according to their scores.
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Switzerland and Vatican City (United Nations. 2000). The UN members have
historically been classified into three groups. These include the developed countries. the
developing countries, and countries whose economies are in the middle, sometimes
referred to as transition economies. The discrepancies between the developed countries
and the developing countries are staggering. The United Nations Development Program
(UNDP) (2001) reports that ten developing countries in the world account for two-thirds
of the world's poor. In addition, eighty-six percent of the world's wealth is controlled by
only fourteen percent of the population and 2.4 billion people live without access to basic
sanitation. There are 854 million illiterate adults, of which 543 million are women. Over
2.8 billion people live on less than $2 a day and 34 million people worldwide are living
with HIV/AIDS. Additionally, 11 million children under age five die every year from
preventable causes.
Within the last twenty-five to thirty years telecommunications has been
considered to be a necessary component of development. As early as 1963, Jipp reported
that the presence of telecommunications was highly correlated with a significant rise in
income suggesting that investment in telecommunications infrastructure promotes
economic development (Jipp, 1963). This is true not only for the developed countries,
but has been of particular interest to the developing countries. Recent advances in
telecommunications technologies (e.g., wireless, Internet) have presented a wide range of
possibilities for the growth and expansion of the telecommunications sector, particularly
in developing countries. While technologies have improved and increased, the cost of
these technologies has decreased, offering greater capacity at reduced cost. Developing
countries, however, are still faced with many obstacles in building their
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telecommunications infrastructure. Despite reductions in cost, the telecommunications
sector remains capital-intensive, often requiring large infusions of capital investment.
This, among other factors, explains the lack of necessary investment in
telecommunications, particularly in the developing countries. The result has been an
increasing gap between the industrial countries and the developing nations.
There is debate, however, regarding the causal relationship between
telecommunications and economic growth. Although not definitive, studies suggest that
telecommunications has a stronger influence on economic growth than the other way
around (see for example, Saunders, Warford, and Wellenius, 1994; Chen and Kuo, 1985:
Dutta, 200 I). It is now widely accepted that there is a mutual influence between
telecommunications and economic growth, although it is assumed that the flow of
influence is stronger from investment in telecommunications to economic growth.
Therefore, it would seem that investment in telecommunications would appear to
facilitate economic growth.
Economic growth, although vital, is not the only component of development.
Corresponding political change is interrelated with economic change. Social and cultural
change are also impacted and need to be better understood in relationship to the changing
telecommunications landscape. For example, economic growth may result in uneven
distribution of the surplus revenue generated by telecommunications investment, not only
within a particular country, but also in relationship to other countries of the world. There
is no guarantee that the economic surplus resulting from telecommunications investment
will be equally distributed, or distributed to those most in need. What is not clearly
understood is the outcome of telecommunications investment and infrastructure on a
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worldwide basis. Comparing social, economic, political and cultural change within
different structures of countries within the context of the world-system is important
because it allows us to understand both individual countries as well as the world as a
whole. The situation within a developing country can be better understood through
comparison with other countries, those that share similar circumstances (e.g., history,
geographic location, economic and political structure, etc.) or by contrast to those who
are different. It also carries implications for the assessment and development of policy
within the context of both the unique makeup of a specific country while considering the
results within the framework of the world-system. In view of the widespread changes in
political structures, trade agreements, and the massive corporate expansion taking place
over the last few decades, for example, it is increasingly important to understand the
relationship between telecommunications and development (i.e., economic, political,
socia~ and cultural change). This study addresses the question of whether
telecommunications plays a role in development within a broader context than in most
previous studies that were primarily concerned with the economics of
telecommunications. It will also consider the role of telecommunications in social,
politica~ and cultural change as well as economics.
The purpose of this study is to explore these questions within the context of the
world-systems perspective. This theory suggests that the process of globalization (i.e.,
the interrelated economic, political, and communications structures and systems) must be
viewed as a worldwide system. Data are slowly becoming available that allow for the
examination of the relationship between these factors. Previous research has been limited
to analyzing telecommunications' role within a narrower context, primarily economic
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(e.g., Saunders, Warford, and Wellenius, 1994; Hardy, 1980a; Hardy, 1980b; Bebee and
Gilling, 1976). These studies are outlined in Chapter Two. In addition. as more data
have become available, it is now possible to see the outcome of these effects as the result
of changes in telecommunications infrastructure over time. Therefore, this study
broadens the scope, examining the complexities of telecommunications' impact on
developmental change. Explicitly, this study builds and tests a model of development
that incorporates aspects of economic, political, social, and cultural change in response to
changes in telecommunications investment and infrastructure over time. Using structural
equation modeling, the complexity of variables and multi-directionality of influence can
be addressed.

Significance and Limitations of the Study
There are several important contributions of this study. First, it brings together a
broader, more comprehensive definition of development in terms of economic, political,
social, and cultural change in relation to telecommunications. Although a wide range of
literature exists on this issue, research on the effects of telecommunications has been
limited predominantly to the field of economics. It has been constrained by this
perspective and has given a much lighter treatment to other important factors (e.g., social,
political, cultural). Few, if any, studies have attempted to address all aspects
simultaneously. This study attempts to expand research into these other areas in addition
to economic measures. It is a comprehensive examination of the relationship between
variables representing change and telecommunications, building upon previous research
by including variables that represent a broader and deeper context of development.
8

In addition, research on telecommunications investment and socioeconomic
development has been constrained by the type and availability of relevant data.
Development data have not historically been collected systematically on a worldwide
basis, making cross-country comparisons difficult and potentially flawed. This study
utilizes data from authoritative sources (e.g., ITU, UN) in order to minimize the inherent
flaws in this type of macro study. Although these sources attempt to standardize their
data as much as possible, inconsistencies across the data provided by individual countries
is to be expected and acknowledged. This study also utilizes new data that has only
recently become available, including variables measuring new technologies (e.g., Internet
hosts, cellular subscribers). This advances the body of knowledge by examining the
relationship between telecommunications and a broader definition of development.
Second, this study develops a model of the role of telecommunications in
development based on prior research findings, which is at once both complex and
multidimensional. Construction of the model is based upon an assumption of causality,
that telecommunications investment results in the expansion of the telecommunications
infrastructure at a later point in time, which will result in economic, social, political, and
cultural changes at yet a later time. The model incorporates the major contributing
variables as identified by both prior research in addition to those representing change in
other areas which represent latent constructs of development, placing them in the model
by order of influence. For example, investment in telecommunications influences
changes in the infrastructure that influences the spread of information which results in
changes in education and literacy, creating changes in employment and social welfare,
resulting in economic change, and so on. The model is then tested to determine how well
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it represents the real influence of telecommunications in development. Using structural
equation modeling to handle the complexities and multi-directionality of variables. this
approach offers a comprehensive, structural view of the role of telecommunications in
development.
A third important contribution of this study is that it views telecommunications
within the context of a world-system. Utilizing the world-systems approach originally
proposed by Wallerstein ( 1974 ), the study looks at telecommunications' influence on
countries as they exist as part of a system of interconnected national networks. The
object whose behavior is examined in this study is the world-system. A pilot study,
conducted at the beginning of this research successfully tested the existence of a
relationship between telecommunications and socioeconomic development across three
categories of national development (i.e .. developing, transitional economies, developed).
One of the goals of the expanded study is to test the full model of development (i.e.,
economic, political. social, and cultural variables) in the world and within the different
categories of development. There is limited data available, however, across all countries
for the expanded set of variables. This limits the applicability of the model to the world
level only at this time, until more data becomes available. Despite this limitation, the
resulting world view is a departure from the narrow view of telecommunications'
influence on a particular country, and grants the multidirectional perspective that
individual nations are part of a world-system and are influencing as well as influenced by
telecommunications. World-systems theory is relatively new and has not often been
utilized within the context of telecommunications (Barnett, 1999). Therefore, the
premises of the world-systems approach offer a new view for examining the role of
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telecommunications in development while further advancing the theoretical assumptions
of this perspective.
Fourth, telecommunications in this study serves as a proxy measure of change as a
result of information. Regardless of the specific technologies that are included in a
definition of telecommunications, it is usually measured in terms of the physical capacity
of communications systems and networks (e.g., number of main lines, volume of
telephone call traffic, number of cellular subscribers, number of residential lines versus
business lines, etc.). All these measurements provide details about the physical
infrastructure. Telecommunications, however, also serves as a channel for which to
transmit information content in its many forms (e.g., scholarly communications,
entertainment, personal communications). While it is fairly simple to measure the units
of telecommunications it is not as simple to measure the information that is transmitted
across the channels. It is not clear how the impact of usage and meaning derived from
the content can be measured. Therefore, telecommunications in this study will serve as a
proxy variable, offering an approximation of information content. The use of
telecommunications as a proxy for information is based on with the assumption that
information at some point is transformed into knowledge, i.e., meaning, which results in
actionable intelligence. In other words, telecommunications transmits information, not
only in the computer engineering sense of bits and bytes, but also in the sense that the
content which is represented carries meaning which will have an impact on those who
utilize what is received. Although it is not possible to measure meaning and its impact,
this study will indirectly address questions of content by way of changes that result from
telecommunications transmission.
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The development data in this study are entered at later points in time behind the
infrastructure in order to allow the results of influence to be captured. It is expected that
development effects will not be immediately apparent, that results of infrastructure
change will occur over time. For example, economic growth is measured two years after
the infrastructure measurement in order to capture the influence of changes in the
infrastructure. Although not a direct measure, it is argued that this time-lagged data will
also encompass results of not only the implementation of the telecommunications
infrastructure, but also the use of the information that is transmitted through its channels.
Telecommunications investment is measured at time t, telecommunications infrastructure
is measured at time ti, and economic, political, social, and cultural effects (i.e., change)
are measured at time t2. This would suggest that the content might have had some
impact. Although imprecise, the results may offer at least a glimpse into the effects of
content.
Fifth, there are interesting repercussions for information society theory that arise
from this study. Information society theory is predominantly focused on the economic
growth that results from the implementation and use of information and communication
technologies (ICTs) within individual societies. By exploring the relationship of
telecommunications and development, this study will offer insight into the results of
technology on various outcomes (e.g., social, cultural) across different societal structures.
Sixth, this study also contributes to the interdisciplinary body of research on this
topic. Because the literature for this topic is scattered across a wide range of disciplines,
it is difficult to gather and use what has been learned from other fields. The ambiguous
nature of the term development covers a wide range of fields and subfields resulting in
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research that is highly multidisciplinary and difficult to find in one place. This study
attempts to bring together views and resources from many perspectives that will help
shed light on this timely and important issue.
Finally, the Organization for Economic Co-operation and Development (OECD)
has expressed concern that in the future data may only be collected at the regional, rather
than national, level. The efforts required to collect and aggregate future data will be
complex and difficult, at best (OECD, 2001). Therefore this study may be one of the
few that will be able to provide a "snapshot" of the world-system of telecommunications
role in development.
There are limitations to the type of data that are available for this study, creating
problems of construct representation. The latent variables used in this study are designed
to represent the underlying constructs of the measured variables. However, the measured
variables are limited by what data is available and at best, are imperfect in what they
represent. For example, the concept of national identity, a cultural construct, is
problematic because data that would be preferred is not available. Data on ethnicity and
religion, for example, are not readily available in a format useful for quantitative
measure. Therefore, variables used to measure national identity are constrained to other
measures of culture, e.g., numbers of televisions. This introduces the potential for
Western bias into the study, since it could be argued that this type of variable is more
representative of developed countries. Despite these limitations, there is enough
available data over a long enough time to proceed with the study within the context of the
world-system. It must also be noted, however, that the data used in this study, although
obtained from sources considered to be credible, authoritative sources (e.g., the United
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Nations, the World Bank), do not necessarily originate with those sources. Therefore,
just as these organizations expect a certain amount of error and inconsistencies within
and among data sources, so too, does this study recognize this limitation. Every attempt
is made to use standardized wherever possible and to select data that are available from
multiple sources from the source considered the most credible.

Definitions
Development

Before examining the role of telecommunications in development, it is useful to
have a better understanding of what is meant by development. The evolution of this term
and its theoretical implications are explored in detail in Chapter Two. This study,
however, defines development broadly from a holistic perspective to specifically include
economic, political, socia~ and cultural change in response to telecommunications
investment and the resulting infrastructure. The focus is not on how countries of the
world develop, but rather, how they change in relationship to telecommunications
investment. Therefore, development in this study refers to change in selected variables
that are used to represent each of these areas (economic, political, social, cultural), which
will follow under their appropriate headings. In addition to this definition-by-variable for
each of these areas, it is useful to provide additional definitions for related terms in
international development. Change is used interchangeably with development in this
study for several reasons. First, the concept of change serves as a more accurate measure
of development, which is the goal of this study; to determine how telecommunications
influences the aspects of life represented by the four areas (economic, political, social,
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and cultural). Second. the term development is problematic because it implies a judgment
of progress. suggesting that there is a right and a wrong way to progress. If the goal of
development is to improve the quality of life, it becomes necessary to consider by whose
judgment life is improved. There are certain measures (e.g., increased life span, lower
infant and maternal mortality, improved access to clean water, etc.) that most would
agree are basic to human life. Others. however, are more problematic and indicate
certain inherent bias. For example, it is fair to say that democracy, at this point, is the
preferred form of government at this point in time. Authoritarian governments may not
agree with this, however, which clearly demonstrates the conceptual problems with the
notion of development. Change, on the other hand, is less biased as a measure, although
the interpretation of that measure is still subject to the same biases. Because of these
conceptual concerns, it is important to note that certain biases cannot be avoided in this
study, particularly in the areas of political and cultural measures. It is generally accepted
that economic growth and social improvements are positive benefits and goals for society
in general. Political and cultural considerations, however, are conceptually different
because they are more subjective and open to debate. Democratic forms of government,
for example, in this study are considered to be desirable and are used as part of the
measures for political development. Another example from cultural aspects of
development, is that of gender equality. Although there are many cultures which are
oppressive of women, it is generally agreed that equality of women is a goal of
development. In sum, while economic and social development are generally understood
and agreed upon, political and cultural development are more subject to debate. For these
concepts, change is more useful.
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Use of the term change throughout this study, then, serves as a more accurate
measure and a more neutral term. However. the term development has been the primary
label used for the general concepts in this study and to exclude it would potentially create
confusion regarding the focus ofthis study. Therefore, although change more accurately
reflects the measurement of development, the term development will also be used because
it is the generally accepted term for the concepts presented. In general, however, it is
important to consider the ultimate goal of development is to improve the quality of life
for people everywhere.

Categories of Development:

Welsh and Butorin ( 1990) define a developing country as, "A country in which large
segments of the economy are still comparatively underdeveloped and the majority of the
population is very poor .... Although there are wide variations in these countries' GNP and
per capita income, most developing countries have economies based on export of raw
materials and their infrastructure (transportation, social services, educational systems,
etc.) is inadequate for their needs" (pp. 309-310).
Another definition of development comes from the World Bank which has
established a four-category tier of levels of national development. Using national product
(typically GDP) as its measurement in 2000, countries are divided into one of the
following categories:
1) Low-income countries with a per capita income ofless than $755
2) Middle-income: countries with a per capita income of between $756 and $9,265
a) Lower-middle income: countries with a per capita income of between $756 and
$2996
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b) Upper-middle income: countries with a per capita income of between $2,996 and
$9,265
3) High-income: countries with a per capita income of over $9,265.
The World Bank considers those countries in the low-income and middle-income
categories as developing countries. This scale, however, is limited in that it does not
accurately reflect the definition of development. For example, the middle-Eastern,
petroleum-producing countries have high per capita incomes, but do not meet the other
requirements for development. These definitions, however, are standard across much of
the available data and are useful for the purposes of this study.
These three categories of economic development have used other labels at
different times. A common categorization is that of First world (i.e., the Western
industrialized countries), the Second world (i.e., transitioning economies such as South
Korea), and the Third World (i.e., the lesser developed countries, such as many of those
in Africa). This type of categorization and others are problematic for several reasons.
First, they reflect a Western bias that suggests the industrialized Western countries are in
a position to judge what is best for other countries. Second, these terms are based solely
on the economic status of a country and do not account for other factors. Third, they may
be interpreted to mean that development is expected to occur along the same lines for the
lower income countries as for the higher income countries.
Sociology offers a different categorization, one that is still rooted in economic
groupings, but attempts to neutralize the terminology. The terms core, periphery, and
semi-periphery are used to describe similar economic divisions, but focus on the relations
and impacts resulting between countries in the core of economic activity and those on the
periphery. This terminology is indicative of more than just the economics of the
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individual countries by opening the concept up to a more complex set of relationships
between and among the countries. not just economically, but politically, socially, and
culturally.
For the purposes of this study, three categorical descriptions of development will
be used, based on the economic divisions of high, medium. and low development. These
categories are based on the World Bank's framework, collapsing the lower-middle and
upper-middle into one category. Those in the category of low development are referred
to as the less developed countries (LDCs). Although there are arguable discrepancies in
these definitional categories and the terms used by sociologists. terms will be used
interchangeably and synonymously in attempts to explore the extended meaning of
development beyond the limitations of a strictly economic perspective as listed in Table
1.

Multilateral Development Organizations:
According to Perkins et al. (2001 ), the multilateral aid agencies are specifically the World
Bank, the International Monetary Fund, the United Nations, and regional development
banks (p. 412).

Table 1. Categories of Development
Core
Semi-periphery
Periphery

Developed
(formerly First World)
Developing ( formerly
Second World)
Developing ( formerly
Third World)
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Industrial
Transitional
LDCs

Globalization
Globalization. "the growing integration of economies and societies around the
world," (International Bank for Reconstruction and Development/The World Bank, 2002,
p. ix) is interrelated with telecommunications and development. As telecommunications
continues to expand in terms of investment and infrastructure, national economies are
simultaneously becoming increasingly integrated and interdependent. The integration of
economies is evident in the increasing number of transnational corporations, which are
potentially gaining political power as they increase in economic gain and control
(Anderson and Cavanaugh, 2000). Globalization is also leading to increasing
deregulation of economic activity ( Ahmad, 2001 ), increasing emphasis on consumerism
(Frohmann, 1994), increasing democracy (Freedom House, 2002), and cultural influences
(e.g., food, music, and fashion, among others) (Ahmad, 2001). This process of
globalization raises numerous questions regarding telecommunications and its role in
development. Fafowora (1998) suggests that globalization refers to the "increasing
breakdown of trade barriers and the increasing integration of World market" (p. 5). The
economic focus of globalization, however, is not shared by all. Others view it from a
broader perspective. Tomlinson ( 1999) defines globalization as "the rapidly developing
and ever-densening network of interconnections and interdependences that characterize
modem social life" (p. 2). Both of these perspectives are useful for the purposes of this
study because they capture parts of what is under investigation. The latter definition is
closer to its meaning in this study because it is not limited to economics. The definition
of globalization for this study will be broadly expanded to include characteristics of
demographic, economic, political, social, and cultural trends and interdependencies at the
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global level. This definition assumes change at not only the inter-national level. but that
intra-national change is accounted for by its inherent measurement within national
statistics. The issues involved in this study on telecommunications and development are
similar to the issues of globalization processes and outcomes and have direct relevance to
understanding globalization.

Telecommunications and Information
Telecommunications has been defined in many different ways. The International
Telecommunication Union (2001a) defines telecommunications as "any transmission.
emission. or reception of signs, signals, writing, images and sounds, or intelligence of any
nature by wire, radio, optical, or other electromagnetic systems." This definition, like
others, is concerned with the ability to send and receive data. It is not concerned with the
content or the message of the data, focusing instead on the act of sending and receiving
information. The same distinction is made by Williams ( 1991) in his definition of
telecommunications as, '"the application of technology to extend the distance over which
humans or their intermediaries, such as computers, can communicate" (p. 4). He further
states, "In public use, the term usually refers to the telephone, telegraph, or data networks
as point-to-point communication, or radio and television as broadcast communication" (p.
4).

Parker ( 1985) also addresses the ability to send and receive data in his definition
of telecommunications, although he is closer to incorporating issues of content. He
includes analog voice telephone circuits, telex, telegraphy, electronic mail and other data
transmission, and broadcast media and teleconferencing services.
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Telecommunications,

in this study, is limited to those technologies that facilitate point-to-point. interactive
communication. This excludes television and radio since they generally don't allow for
two-way communications on any widespread scale. 2 Further, television and radio carry a
dual purpose for this study of both serving as a channel and as the content itself. From
the perspective of content, television could be considered as either a cultural (i.e.,
lifestyle indicator) or political (i.e., awareness raising, educational tool) variable.
Telecommunications in this study, therefore, is limited to those technologies that provide
serve as a means of communication and are measured by the most globally ubiquitous
communication technologies. These include main line telephones, number of subscribers
to cellular telephones, and personal computers per 1,000 population.
Since Williams' definition in 1991, the Internet and other technologies have been
adopted at varying paces throughout the world. However, because the rate of adoption
varies so widely, even basic telephony is not yet readily available everywhere (Nleya and
Dlodlo, 1999). The International Telecommunication Union (ITU), headquartered in
Geneva, Switzerland, is an international organi:,_ation within the United Nations system,
where governments and the private sector coordinate global telecom networks and
services. It conducts research and collects data on information and communication
technologies worldwide. As the authoritative body on international telecommunications,
data and definitions used in this study for telecommunications are primarily from ITU
sources.
The purpose of this study is to explore the role of telecommunications in
development, broadly defined. Essentially, it would be ideal to explore the role of
2

Other possible exceptions include citizen's band radio or ham radio operation, which are excluded from
this study because the multilateral organizations have excluded them in their annual development reports.
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information and communication technologies (ICTs) in development, because it is
broader and more inclusive than telecommunications. ICTs, however, have not yet
penetrated deeply, or at all, in some of the regions of the world. As such, the data on the
more advanced technologies is not yet sufficient to pursue this issue. For the purpose of
this study, telecommunications is defined as including primarily telephony (wired and
cellular) and personal computers (PCs). PCs are included because they reflect the
increasing penetration of the fundamental requirements for the next step of
intemetworking. The data for PCs is substantial enough to provide some insight into its
influence on development.
Throughout this study the term telecommunications, when used in context with
development, specifically refers to investment and infrastructure. To say that
telecommunications influences development suggests that it takes both the necessary
capital investment as well as the outcome of that investment to influence development.
Therefore, the role of telecommunications in development, specifically refers to both
investment and infrastructure unless otherwise specified.
Main Line
Main line refers to a telephone line which connects the subscriber's terminal
equipment to the public switched network and which has a dedicated connection in the
telephone exchange equipment. This term is synonymous with direct exchange lines
(DEL) which are commonly used in telecommunications studies (International
Telecommunication Union, 2001b). This definition is measured in number of main lines
per 1,000 people.
Cellular Mobile Telephone Subscribers
Cellular mobile telephone subscribers are those people who have signed up for an
automatic public mobile telephone service that provides access to the Public Switched
Telephone Network (PSTN) using cellular technology. Cellular mobile telephone
subscribers is measured in number per 1,000 people.
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Telecommunications Investment
Telecommunications investment refers to the expenditure associated with
purchasing the property ( including intellectual and non-tangible property such as
computer software) and plant of telecommunications facilities. These include initial
expenditures on installations and later additions when usage is expected to extend over a
period of time. Telecommunications investment is measured in annual U.S. dollars.

Personal Computers
The definition of personal computers used in this study is the number of personal
computers (PCs) per 1,000 people.

Economic Development
Economic development is broader than economic growth. It is more than economic
growth but there can be no development without it. Perkins et al. ( 1996) argues that there
must also be fundamental changes in the structure of a nation's economy including:
•
•
•
•
•

A rising share of industry (measured by Industry, value added (annual% growth)
A falling share of agriculture in the national product
More people living in cities rather than in rural areas
Population shifts up and down with particular changes in age brackets
Consumption patterns change, increasing in the amount of non-necessities

Economic development, as opposed to economic growth, suggests an increasing
diversity, complexity, and interdependence both within a national economy as well as its
relationship with other economies. It is not just how much money is made.
Economic development is also characterized by the increased participation of the
people in a country that facilitates such structural economic changes. The resulting social
benefits spurred by the shift in consumption patterns are not limited to a small, wealthy
minority. In other words, the general population must benefit from the increased
economic wealth that results in increased consumption of non-necessary items (e.g.,
consumer durables and leisure-related products and services).
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Economic growth
Economic growth can be defined as a rise in national or per capita income and
product (Perkins et al., 2001). Economic growth in this study is measured by gross
domestic product per capita measured at PPP. 3
Gross Domestic Product (GDP)
Gross Domestic Product (GDP) measures income generated from domestic
activity by residents of the economy as well as by non-residents who reside in the
country. This is a standard measure of economic change used by many international
agencies involved in studying development (e.g., the World Bank, the United Nations,
etc.). Rather than use the large measures of national income, this study will use the
national GDP per capita measured at PPP (purchasing power parity). This measure
results from the division of the GDP by the population to produce the GDP per capita
which is then measured by purchasing power parity (PPP), a measure of standardizing
.
.
mcome across currencies.

Social Development

The World Bank defines social development as, "development that is equitable,
socially inclusive and therefore sustainable. It promotes local, national and global
institutions that are responsive, accountable and inclusive and it empowers poor and
vulnerable people to participate effectively in development processes" (The World Bank
Group, 2001a). Social variables used in this study are representative of those basic
concepts and World Bank data are used in order to maintain consistency in terminology
and measurement. Social development in this study is defined as those measures that
represent the basic needs for life. This is premised on the need for food, clothing, and
shelter, and utilizes the data that are available to best measure these. These include life
expectancy at birth (to capture the overall status of health), literacy rate (as a measure of
3

According to the United Nations, purchasing power parities (PPPs) is defined as "the number of currency
units required to buy goods equivalent to what can be bought with one \Dlrt of the currency of the base
country; or with one \Dlrt of the common currency of a group of countries. The PPP may be calculated over
all of GDP, but also at levels of aggregation, such as capital formation and household consumption (United
Nations Statistics Division, 2002a).
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educated population), and degree ofurbaniz.ation (to identify demographic patterns of
living arrangements on a national scale).

Life Expectancy at Birth
This variable indicates "the number of years a newborn infant would live if
prevailing patterns of mortality at the time of its birth were to stay the same throughout
its life" (The World Bank Group, 2002).
Literacy Rate
The rate of literacy within each country is measured by the percent of population
aged 15-24 who are literate.
Urban population
Urban population is defined by the World Bank as, "the midyear population of
areas defined as urban in each country as reported to the United Nations. It is measured
here as the percentage of the total population" (World Bank Group, 2002).

Political Change
Political change is a difficult concept to define and operationalize. Yet it remains
an important component in the development process, often overlooked in the
development literature (Worsley, 1999; Hall, 2000). Like cultural change, it implies a
value judgment about democracy, which it assumes is a widely desirable goal in the
world. There also appears to be a corollary to democracy, which is evident in this study.
Capitalism appears to be the vehicle by which democracy is spread. But capitalism, as
expressed by economic development, does not require democracy. China, for example, is
interested in expanding its capital markets but does not have a democratic government.
The underlying assumption, however, is that capitalism is likely to promote democracy
and may work better with a democratic structure. This would suggest that democracy is a
primary goal of development. This position is supported by the multilateral development
organizations, including the World Bank, the United Nations Development Program, and
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the U.S. Agency for International Development. Therefore, measures of democracy
would be useful to include in this study.
Freedom House, a non-profit organization, publishes an annual report, Freedom
in the World, that is a "comparative assessment of the state of political rights and civil

liberties in over 190 countries" (Freedom House, 2002). Both political rights and civil
liberties are considered to be reflective measures of the change in global democracy.
Freedom House also publishes the Press Freedom Report, an annual assessment of the
free flow of information within each country. Political rights, civil liberties, and press
freedom are variables that are used to measure political change in this study.

Political Rights
In this study, political rights is defined as "those rights which allow people to
participate freely in the political process, which is the system by which the polity chooses
authoritative policy makers and attempts to make binding decisions affecting the national,
regional, or local community. In a free society, this represents the right of all adults to
vote and compete for public office, and for elected representatives to have a decisive vote
on public policies" (Freedom House, 2002). The Freedom House organization conducts
an annual survey that rates political rights on a scale of 1 to 7, with 1 representing the
most free and 7 the least free.
Civil Liberties
Civil liberties include "the freedoms to develop views, institutions, and personal
autonomy apart from the state" (Freedom House, 2002). Like political rights, Freedom
House conducts an annual survey that rates civil liberties on a scale of 1 to 7, with 1
representing the most free and 7 the least free.
Press Freedom
Freedom House provides an annual assessment of the degree to which each
country permits the free flow of information. Countries are scored on a scale of 1 to 100,
with 1 representing the most free and 100 the least free. Countries with 0 to 30 points are
considered to have a free press; 31 to 60 a partly-free press; 61 to 100 a not-free press
(Freedom House, 2002).
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Cultural Change
As has already been identified, there is a difference between the concept of
cultural development and cultural change. The notion of cultural development implies a
bias toward a specific type of culture as being inherently better than another.
Specifically, it implies that developed countries are better than developing countries.
However true this may (or may not) be in terms of economics, it is not necessarily the
case for culture. Culture has no right or wrong, it simply is. Bodley ( 1994) defines
culture as "the patterned and learned ways of life and thought shared by a human
society," and proposes that culture should be viewed in terms of"a society and its way of
life" or in reference to "human culture as a whole" (p. 7). In order to avoid the potential
for bias, this study views culture not in developmental terms, but rather in terms of
change. Because the societal level of examination in this study is at the national level,
cultural change is defined as change in the patterned and learned ways of life and thought
shared by a country. This definition is constrained by the availability of data at the
national level, which is more a matter of convenience than for intellectual division. If
wishes were horses, as the saying goes, data would be available that directly reflected a
culture bound by commonalities, not merely by geographic lines. If culture is centered
around differences within and between cuhural groups bound together by a series of
commonalities, it is useful to group them in a homogeneous manner. Otherwise, there
will be some smoothing of the data, minimizing the true cultural impacts by way of
averaging. However, since data is not available in the desired format, culture is
constrained to the national level.
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This study is limited by the availability of quantitative data. particularly because
culture is difficult to quantify and is often measured using qualitative methods instead.
There are selected data. however, that can be used to represent aspects of cultural change
in quantitative measures. These include cars, television receivers, and women
participating in parliament.

Cars (Source: World Bank)
The total number of passenger cars per 1,000 population is included as a measure
of culture in this study. Although this reflects a clearly Western bias, it serves as a
measure of cultural influence and change.

Television Receivers (Source: World Bank)
The definition of television receivers refers to the total number of television sets
per 1,000 population. Some countries have a licensing scheme where television sets must
be registered. Since households may have more than one television receiver or may not
register, so the true number of licensed receivers may be understated.

Women Participating in Parliament (Source: UNDP)
The number of women participating in parliament is a useful measure of cultural
change from the perspective of gender issues. It is based strictly on the absolute number
of women in each country who serve in their nation's parliamentary structure.

Definitional Assumptions
Development in this study is measured by economic, social, political, and cultural
change. There is an inherent bias in this approach that reflects an unavoidable value
judgment and creates a contradiction. This study assumes certain characteristics of
development as being desirable within some of these categories of change. In general, it
creates a dialectic between the view that each country has a right to self-determination
versus the view that each country has the responsibility to provide individual freedom
and human rights. For example, there is conflict over whether Iraq has the right to mind
its own business or if what Iraq does is everybody's business. In the strictest terms, this
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suggests a value judgment on what is "right" and "wrong," where wrong is defined by a
set of criteria, largely determined by democratic ideals. This study assumes that these
democratic ideals are largely agreed-upon within the world, and by this author, although
they are not recognized by all (e.g., China, mid-East).

Research Question
What is the relationship between telecommunications (and information) and
development (and change)?
This study seeks to explore the relationship between telecommunications
investment and infrastructure and development, broadly defined to include economic,
political, social and cultural change. A model is constructed to represent the relationship
between telecommunications and change within the context of the world-system and is
tested at three different time periods in order to accommodate the possibility of bidirectional influence between telecommunications and the development variables.
Although previous studies have supported the belief that telecommunications and
development (particularly economic development) influence each other (e.g., Hardy,
1980a, 1980b) it has not been proven definitively. Therefore, in order to capture the
potential bi-directional influence by examining data over three time periods. This serves
to account for the influence of economic growth, for example, on telecommunications as
well as the influence of telecommunications on economic growth. This should also
account for the influence between telecommunications and the other variables as well.
The world-system perspective is utilized in this study to allow testing of the modeled
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relationship between telecommunications and development on a global scale with the
world as the unit of measure.
This study also seeks to explore the implications for information society theory,
which is central to the interpretation of the findings. The concept of globalization is
important to this question within the context of information society theory. Positive
results would suggest that globalization processes are indeed occurring and would
support information society theory that our global social structure is changing. This
study will develop a model of global change that results from both telecommunications
and information that will explore the concept of an information society on a global scale,
not from the perspective of an individual country but within the context of a worldsystem.

Summary
There is a relationship between development, world-systems perspectives and
theories of the information society. All are potentially influenced by telecommunications
to varying degrees. Development is thought to have the potential to be greatly influenced
by telecommunications, as it has been widely accepted that telecommunications generates
economic growth. The resulting economic growth is considered to be the primary factor
in improving the standard of living and overall quality of life, not only in developed
countries, but also in those that are developing.
Information society theories suggest that the increasing use of information and
communication technologies (including telecommunications) has the potential to
influence change across societies in many ways. It proposes that the composition of
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national product in information societies is changing and the largest economic
contribution comes now from the information sector, rather than the manufacturing
sector, as was predominant during the industrial society. Further, it posits that the
information society is taking a global form in which information economies are
increasingly interconnected, as evidenced by the rise of the transnational corporations and
increased numbers of mergers and acquisitions worldwide. These changes in the
structure of society share common concepts with those of development. Both address
questions of change and quality of life.
World-systems theory provides a theoretical perspective that accommodates the
views of both development and information society theory, incorporating the changes
within individual countries as well as between them. It suggests that change is not
something that can be determined by examining a country in isolation from
considerations of external influences, which supports the assumptions of information
society theory. It utilizes the globalization aspects of information society theory to
address the types of change that are considered representative of development. The
world-systems approach views development as a system of interconnected countries,
incorporating internal influences on change as well as from world-system forces that
exert external influences. Together, these concepts set the stage for a broad,
comprehensive examination of the role of telecommunications in international
development.

31

CHAPTER TWO
Literature Review
Introduction
As a great social leveler, ieformation technology ranks second only
to death. It can raze cultural ba"iers, overwhelm economic
inequalities, even compensate for intellectual disparities. High
technology can put unequal human beings on an equal footing, and
that makes it the most potent democratizing tool ever devised.
(Pitroda, 1993 ).

This study will explore the role of telecommunications in global development.
The relationship between telecommunications and economic development has been
widely explored and it is now generally accepted that telecommunications influences
economic development (see Meier, 2001a; Roller and Waverman, 1999; Wheatley, 1999;
and Ang, 1993, for example). The notion of development, although problematic, has its
roots in the field of economics that contributes to the explanation for this phenomenon
(Perkins et al., 2001). There has been less research, however, on other aspects of
development including socia~ politica~ and cultural issues (Wilks, 2001; Madden and
MacDonald, 1998). This study seeks to contribute a broader perspective on the role of
telecommunications in development based on the aggregation of economic, political,
socia~ and cultural factors.
The goal of this review of the literature is to describe existing research relating to
the topic of telecommunications and development. This will include a report of findings
of the relationship between telecommunications and economic development,
telecommunications and political development, telecommunications and social
development, and telecommunications and cultural change. The literature review will
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also reveal the need for the current study from both a practical and theoretical
perspective. Theoretical approaches will be explored to explain and support the overall
research question in this study.
The first part of this chapter provides background information on development
and describes previous research on telecommunications and development. It will
highlight the findings of research on telecommunications and the economic, political,
social, and cultural aspects of development. The second part of the chapter provides a
theoretical framework for the current study. In general, a history of development theory
is provided within the context of globalization and the theoretical rise of the information
society. Specifically, modernization theory, dependency theory, and world-systems
theory will be explored, focusing on the role of telecommunications as central to the
emergence of the global information society.

Interdisciplinary Literature
There has been an increasing amount of interest in the relationship between
telecommunications and development over the past twenty-five years. Although there has
been growth in the literature to reflect this, locating and collecting this literature is
difficult at best. The wide scatter of the literature across many fields of study is
indicative of the importance of this topic. Hudson (1988) suggested, "The 'invisible
college' in this field has expanded to include not only engineers and economists, but also
researchers with backgrounds in finance, social psychology, anthropology, regional
planning, education, and rural sociology" (p. vii). This also reflects the wide range of
approaches to understanding the relationship between telecommunications and
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development. Because of the many disciplines interested in studying this topic, research
articles often appear in narrow, discipline-specific indexes and databases. Hudson (1988)
offers that despite the increasing number of studies on this topic, the literature is difficult
to locate even using databases. She states, "References may be scattered throughout so
many fields that it is necessary to search numerous data bases that cover social sciences,
engineering, education, and international development to find relevant material" (p. vii).
A search of the literature, presented in Figure 1, demonstrates the increased interest in
this topic over the past twenty years. The number of documents (i.e., journal articles,
conference papers, etc.) indexed in multiple databases has grown at a significant pace
from 1980 to 2000. The databases were selected from the Dialog (2002) databases to
represent the wide range of disciplines interested in the relationship between
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Figure 1. Database Search of Telecommunications and Development (Source: Dialog
Databases)
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telecommunications and development (Appendix A). These include economics,
sociology, communications, political science, and information science.
The search strategy for the literature review included the creation and
combination of sets using Boolean operators. 4 The following search strategy was
composed using the command language of Dialog where the terms were found within the
title (ti) or descriptor (de) fields (Figure 1):
ss (telecommunication? or (information(2)communciation()technolog?) or ICT?)/ti.de
and (globalization or developing()countr? or development)/ti,de
The results of this set were then combined with each of the four aspects of development:
s (economic or economics)/ti.de
s (social? or sociol?)/ti,de
s politic?/ti,de
s cultur?/ti,de
The duplicates for each of the resulting sets were removed (using the Dialog command,
"rd") and divided by each year from 1980 to 2001. The results of this search are
presented in Figure 2.
The sudden increase from 1990 to 1991 is reasonably explained by several
factors. First, the term globalization was included in the search statement. This term
wasn't commonly found in the literature until that time, which is also indicative of the
increasing interest in the issue presented in this study. In the literature search, the term

globalization produced the number of retrieved database records presented in Table 2 for
years between 1980 and 2001. The number of database records jumped dramatically
between 1988 and 1990, which supports this increase. Second, the World Wide Web,
For additiooal informatioo oo using Boolean search techniques for searching databases see Walker, J.,
Janes, J. and Tenopir, C.T. (1999). Online Retrieval: A Dialog of Theory and Practice. 2nd Ed
Englewood.CO: Libraries Unlimited.
4
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Table 2. Nwnber of Records from Selected Database for the Term Globalization: 19802001
1980
1981
1982
1983
1984
1985
1986
1987

1
1
0
6
5
10
21
47

1988
1989
1990
1991
1992
1993
1994
1995

44
174
592
574
726
930
1,079
1,387

1996
1997
1998
1999
2000
2001

1,696
1,978
2,465
2,508
2,994
2,615

introduced by Tim Berners Lee in 1991, came into existence and was readily adopted by
1993 (Leiner et al., 2000). There is a similar pattern in the breakdown of the literature
when constrained by different perspectives of development, i.e., economic, political,
social, and cultural aspects. There is a clearly increasing growth of literature across these
subfields, as is evident in Figure 2. The economic and social aspects have been a
particular focus in the research both historically and currently, with political and cultural
showing signs of increase only since the mid- l 990s.
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Figure 2. Distribution of Telecommunications and Development Literature by
Development Perspective (Source: Dialog)
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The perspective of study and the methods used to conduct the research also vary
widely. Quantitative methods appear to be used by economists, interested in the behavior
and predictability of markets, who often choose to pursue their research utilizing highly
complex econometric techniques to better understand the relationship between
telecommunications and economic development. Political science researchers are more
concerned with the policy implications of this relationship and use forms of political
analyses as their methodology. They seek to better understand how government and
industry can best meet the needs of the various populations under study. Sociologists
vary in their choice of methodology, given their research goals. Demographers, for
example, will pursue quantitative methods in order to generalize and make predictions
based on available data. Others, however, join with anthropologists who are interested in
understanding the role of telecommunications within specific populations. These studies
often utilize qualitative methods to meet their purposes.
This study is limited to quantitative methodologies in order to establish a
comprehensive, worldwide view of the role of telecommunications in development. As
such, the studies that are of most interest in this review include those that are also
centered on the aggregation of a worldwide perspective utilizing quantitative data and
measures. Therefore, with the vast amount ofliterature that is available (see Figure 1),
this review is limited primarily to those studies that are predominantly quantitative and
that focus on the aggregate world, not specific populations.
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Development
The definition of development has changed over time, reflecting its current
theoretical perspective. Sociologist Philip McMichael (2000) explains that the historical
meaning of development was that of economic growth, although it has now come to refer
to the process of "global economic integration" (p. xxxiii). Skelton and Allen ( 1999)
suggest that development has become a loaded term often carrying notions of Western
bias and a formula for progress. The influence of telecommunications on countries in the
periphery and semi-periphery will further the advances of capitalism because
telecommunications is a product of a capitalist society/economy. Development can be
defined as progress which leads to an improved standard (i.e., quality) of living. Progress
is the implementation and expansion of capitalist markets. As a result,
telecommunications as a capitalist innovation promotes capitalist expansion and
improves the quality of life. Coupled with the human need to communicate,
telecommunications investment in all countries is expected to increase development and
lead to an improved quality of life (e.g., improved living conditions).
The use of the term development in this study seeks to strike a balance between a
strict economic view and a broader social perspective. The strict economic definition of
development presents too narrow a view of what is under examination in this study. It
does not allow the social, political, and cultural effects to be taken into account. This
study is concerned with the effects of telecommunications in terms of change. The term

development, here, is used to represent concepts of change in order to determine the
effects of telecommunications in the world structure. Despite its flaws, the term
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development is well established in terms of common understanding, and is therefore used
interchangeably with change in this study.
Development studies have utilized theories and methodologies from economics.
political science, anthropology and sociology. Each of these disciplines brings a unique
perspective and contribution to the study of development. From an economics
perspective, development is measured in terms of economic growth, which is defined as a
"rise in national or per capita income and product" (Perkins et al., 2001, p. 9). It is
typically measured by income per capita. which is the value of the national product
divided by the population. 5 Early studies in telecommunications and development
limited their approach to development by limiting its measure to national product only
(e.g., Jipp, 1963). Although this perspective is vital to understanding issues surrounding
development. it does not address all the necessary components of what constitutes
development.
Perkins et al. (2001) suggest that economic development includes additional
factors, including fundamental changes in the structure of the economy and increasing
participation by a nation's people. Measures for structural change include a rising share
of industry, a decreasing contribution of agriculture in national product, and an increasing
percent of people living in cities rather than in rural areas. Lee ( 1997) suggests three
5 National product is measured in one of several ways. The gross national product (GNP), the gross
domestic product (GDP), or the gross national income (GNI). The GNP is the value of the goods and
services produced by a country within a given year. The GDP is similar to the GNP except that it includes
goods and services produced within the borders of a country. This includes foreign residents within a
country but excludes the production of citizens who live outside of a country. The GNI is a relatively new
measure and has only recently been adopted by the World Bank as its preferred measure of national
product. The World Bank Group (2001) defines GNI as comprised of"GDP plus net receipts of primary
income (compensation of employees and property income) from nonresident sources."
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dimensions of development: 1) economic growth; 2) equitable distribution; and 3) the
satisfaction of basic needs.
The United Nations Development Program (2001), among others (see for
example, McMichael 2000), considers development to be more than just the economic
wealth of a country. Development is about people and the availability of choices for a
nation's people regarding their quality of life. The UN has produced the annual Human
Development Report since 1990. This report includes variables that are considered to be

relevant to development and uses them to measure nearly all of the nations in the world
each year. Although economics is considered to be a primary determinant of human
development, the UN considers other aspects as well. For example, the health and well
being of a nation's people are measured and include variables such as population data,
life span, prevalence of HIV/ AIDS, infant mortality rate, daily supply of calories, number
of doctors per 100,000 people, and many more. The UN also considers variables that are
representative of social well being (e.g., number of women in the work.force,
environmental sustainability, educational attainment, etc.). Political variables are also
considered in the UN's measurement of development. Human rights, refugees and
armaments, labor rights, women's political participation and other gender measures are
included. The Human Development Reports offer an annual ranking of countries
according to their developmental status. This measure, the Human Development Index,
is the overall ranking assigned to countries each year based upon three factors: 1) "a long
and healthy life," measured by life expectancy at birth; 2) "knowledge," measured by the
adult literacy rate and the gross enrolment ratio, 6 and; 3) "a decent standard of living"
The gross enrolment ratio refers to "the number of students enrolled in a level of education, regardless of
age, as a percentage of the population ofofficial school age for that level" (UNDP, 2001. p.251 ).

6
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measured by GDP per capita at PPP (US$) (United Nations Development Program. 2001,
p. 239).
Developing countries share certain common traits despite their differences in
geography, culture, and socioeconomic and political structures. First, developing
countries are characterized by low GDP per capita, reflecting a low standard of living. A
second characteristic is directly related to the first; developing countries have low levels
of productivity. This is particularly important in view of the increasing global
interdependence of national economies. Countries with low productivity are apt to do
poorly in the international marketplace. Developing countries also tend to have high
population growth. India is a clear example of this situation and results in greater burden
on already limited resources. Unemployment is another common problem among
developing countries. It makes sense that those countries with low productivity and high
population levels will also experience high unemployment. And finally, developing
countries are often dependent upon agriculture as their most productive sector.

The Nature of Telecommunications
Telecommunications serves several different purposes. It has a dual nature in the
marketplace because it serves both as channel and as product. This increasing
infrastructure allows networks to develop and interconnect to achieve what McLuhan and
Fiore (1967) calls a global village (p. 63). With telephony, satellite, and the Internet, it is
now possible to communicate instantaneously from any two points on the planet. In
economic terms, telecommunications serves as a public good in that it provides the
backbone of communications for humanity. As a public good, the effects of
telecommunications are accrued to the society as a whole, as well as to individual
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owners. These externalities add value to the overall telecommunications system as the
number of users grows.
Telecommunications also serves as a private good, where its goods and services
can be bought and sold in the global marketplace. The increasing numbers of mergers
and acquisitions between the largest communications companies is evidence of the
growth of the telecommunications sector as well as its influence. Telecommunications
provides an increasing contribution of the information (including telecommunications)
sector to a national economy (e.g., Machlup, 1962; Porat, 1976; Jonscher, 1986; Martin,
1998). The increasing commercialization (i.e., commodification) of information is
indicative of the resulting shift in social structure, which is a characteristic of an
information society. 7
In the same regard, telecommunications can serve as a proxy variable for
measuring information content. It is difficult to directly measure issues of value and cost
associated with information and communication. There is not an accurate way to
measure such things as the dollar value that could be placed on an electronic mail (email) message or a scholarly journal article or access to emergency services. The value
of such content is context-dependent and may vary not only among people, but also by
nationality, gender, race, socioeconomic bracket, etc. Telecommunications, in this
regard, serves as a substitute for information, by superceding measures of content with
measures of access and use of the channels across which the content must traverse. This
is a particularly important point in understanding the role of telecommunications in
development. To say, for example, that as the numbers of telephone main lines increases,
7

For more informatioo oo the commodification of information, see Schiller, Herbert I. ( 1996).
Information Inequality. New York: Routledge.
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so does life span, does not mean that the presence of physical wires adds years on to one's
life! Instead, it is likely to have an indirect effect on life span by way of communicating
education that contributes overall to a healthier lifestyle (e.g., nutrition, exercise,
smoking, the ability to call for medical help, etc.).
In general, telecommunications provides some direct effects as well as some that
are indirect. The direct effects pertain to those that are related to the channel and the
indirect effects are related to the content. Regardless, it is the effects of
telecommunications influence on development that are of concern in this study.

Globalization
The ITU suggests that information and communication technologies, combined
with globalization, give rise to the information society (International Telecommunication
Union, 1998). Among these technologies are those that are traditionally considered to be
telecommunications which include "any transmission, emission or reception of signs,
signals, writing, images and sounds or intelligence of any nature by wire, radio, optical or
other electromagnetic systems" (International Telecommunication Union, 2001a). The
result is an increasing interdependency and integration of economies, with political,
social, and cultural effects.
Despite the transition from an industrial economy into one whose primary goods
and services are information-related, economists are only slowly looking at the role of
information in the economy. Melody ( 1994) suggests "the characteristics of information
define the state of knowledge that underlies all economic processes and decision-making
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structures. Fundamental changes in the characteristics of information. and in its role in
the economy, should be central to the study of economics, but as yet they are not" (p. 21 ).

Telecommunications and Economic Development
Previous research has shown that telecommunications can play an important role
in economic development (see Jipp, 1963; Bebee and Gilling, 1976; Pierce and Jequier,
1983; Hudson 1984; Hardy, 1980; Norton, 1992; Saunders, Warford, and Wellenius,
1994; Wellenius, 1984 for example). As globalization leads economies to become
increasingly interdependent and integrated, telecommunications plays a central role in the
global information market (Dutta, 2001; Meier, 2001 b; Hudson, 1997; Inagaki and
Mahajan, n.d.). Telecommunications facilitates economic benefits in several ways (Doe,
1997). First, telecommunications provides a communications backbone that is vital to
business processes and results in increased efficiencies (Mc.Knight and Bailey, 1997).
Industrial development and expansion is dependent upon the efficient coordination of
numerous activities involved in commerce (de Sola Pool, 1983). These include
purchasing of supplies, recruitment of employees, inventory control, administrative
activities including billing and record keeping, materials handling, distribution of goods,
and marketing activities (Saunders, Warford, and Wellenius, 1994). A
telecommunications system is also necessary to support the new forms of organization
that arise (Chasia, 1976). Cherry (1977) suggests that the telephone produces an
economic benefit by creating "productive traffic" (p. 114). Information and
communications technologies, including telecommunications, can also make markets
function more efficiently by "reducing information asymmetries between buyers and
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sellers, eliminating the need for middlemen, and collapsing distance" (Hallberg and
Bond, n.d. ). This creates the potential for reduced transaction costs and direct savings
between producer and consumer (Brock and Sutherland. 2000).
Leff ( 1984) suggests that telecommunications lowers the costs of acquiring
information and participating in markets. Efficiencies are created by the advent of
telecommunications in creating an environment where telecommunications can create
markets, providing increasing returns as the network expands. Using transaction costs as
the measure of the link between telecommunications and economic growth, Leff purports
that telecommunications have the ability to lower communication costs, thereby reducing
resource allocations between rural and urban areas. 8
Second, telecommunications helps facilitate the activities of other infrastructures
as a result of improved communications (Saunders, Warford, and Wellenius, 1994).
Income that is generated from telecommunications can be extended to other
infrastructures within a society (Wellenius, 1984; Riverson, 1993). The International
Telegraph and Telephone Consultative Committee (CCITT) (1972) reports that one of
the main concerns of too little investment in the telecommunications infrastructure is that
other infrastructure investments (e.g., roads, rail, harbors, airports) cannot be fully
exploited without the necessary telecommunications infrastructure. This results in a
waste of investment in the other infrastructures while fostering scarcity in the
telecommunications sector of a national economy.
8

Transaction costs refer to the costs, other than the monetary price, incurred in trading goods or services.
Opportunity costs (e.g., time, energy, money) may be involved in the transactiooal activities oflocating
possible trade partners and negotiating the terms of the exchange. There may be additiooal costs involved
in monitoring the terms of the agreement and, ifnot, to take appropriate legal or other action.
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Third, telecommunications is its own product, offering connectivity and content
that is in wide demand on a global scale (Dutta, 2001). Melody (1994) suggests that the
"computer, telecommunication, and information content industries are among the most
rapidly growing global industries, and are expected to remain so for the next decade" (p.
21 ). Prasada ( 1976) suggests that the flow of information into developing countries will
promote economic development.
Fourth, network externalities arise from the creation and expansion of
telecommunications networks, adding value to the network as it grows (Shapiro and
Varian, 1999; Mueller, 1997). Just as in the United States, the more people that are on
the network (either telephone or Internet) worldwide increases the value of the network
itsel£ If everyone has access to a telephone, it has more value than if only a few have
access. This is true for both public and private use of telecommunications. The result is
that as wealth is generated from investment in telecommunications, it can then be
distributed across other sectors within a society (e.g., health, transportation, and energy),
thereby promoting social development (Hudson, 1982).
Parker ( 1978) suggests that the telephone contributes to economic development in
three ways. First, it has a direct economic impact based on the growth in the physical
plant. The increased revenues generated from the telephone service serve as the measure
of the economic impact. Second, as telecommunication development increases, so does
the economy. More jobs result from the new growth in the physical plants. The
telephone also contributes to economic development by providing information. Although
it is not as direct an impact as that of the growth of the physical plant, there is an indirect
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economic benefit that rises from making information available. The telephone also helps
with social organization of a population, which also has an economic impact.
The relationship between telecommunications and economic development was
first observed as recently as the 1960s (Saunders, Warford, and Wellenius, 1994). Jipp
( 1963) conducted one of the earliest studies of the relationship between telephone density
and the "wealth of nations" (p. 199-201). His correlation of these two variables
suggested a strong relationship between the two. This same approach has been repeated
using different groups of countries over various periods of time using GDP per capita or
other proxy variables as indicators of the wealth of a country. For example, the
International Telegraph and Telephone Consultative Committee (CCITT) (1968) looked
at thirty industrial and developing countries using correlation between telephone density
and GDP per capita. Results showed a strong correlation between the variables and
suggested an increase of one with the other. Although causation was not explicit, the
CCITT's recommendation was that the slope be used to forecast demand and supply of
telephones and economic growth. Research on telecommunications and economic
development has also examined the economic benefits. Results of some of these studies
suggest that if the economic benefits outweigh the economic costs, then investment in
telecommunications is a good thing. Jonscher (1986), for example, reports that the
telecommunications investments in Kenya, the Phillipines, and Costa Rica resulted in
benefits outweighing costs by a factor of five to one.
The types of variables used in measuring the relationship between
telecommunications and economic development typically fall into two categories. The
first category pertains to basic economic and demographic variables (e.g., per capita
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output, population growth rates, etc.). The second category consists of any other
variables considered to be potential and additional determinants of growth. This has
resulted in numerous variables that have been used to measure the relationship between
telecommunications and development. Durlauf and Quah ( 1999) reviewed the literature
through 1998 and found over 190 variables that had been used to measure economic
growth. Although these variables were related to economic growth and development, in
general (i.e., not limited specifically to telecommunications), it does provide an idea of
the broad range of variables that have been used in the development literature.
Not all of the variables used in previous research have been direct economic
measures. Proxy variables have sometimes been substituted to examine the relationship
between telecommunications activity and economic growth. Gellerman and Ling ( 1976)
examined the correlation between number of telephone subscribers in the two main cities
in Panama, and electricity consumption. In addition, they observed the ratio of telephone
to electricity subscribers and average annual consumption of electricity per subscriber.
The authors used electricity as a proxy variable for economic wealth. Their findings
support the relationship between telecommunication and economic activities.
Bebee and Gilling ( 1976) used GDP per capita produced by the secondary and
tertiary sectors of economies across twenty-nine countries. These sectors are considered
to be the heaviest users of telecommunication, which would, therefore, serve as
telecommunications activities. They further developed a "development support index"
which accounted for those variables they identified as crucial for development.
Specifically, three variables went into the development support index: economic
investment (i.e., capital expansion), education, and health. Those w~te considered by the
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authors to be necessary ingredients for development to occur. The proportion of GDP
used in fixed capital formation (GFCF) and GFCF per capita were used to represent
investment (i.e .. capital expansion) in the telecommunication sector of each country.
Additionally, the literacy rate of the population over fifteen years of age and the median
number of years of education of the population, and per capita expenditure on education
were used as proxy variables for the education portion of the development support index.
Health was represented by the proxy variables per capita daily intake of protein and
calories. The proportion of the population living in urban areas and the total population
growth rate were also included in the development support index. Bebee and Gilling also
developed a" telephone index" using three measures of telephone access and use. These
included the number of telephones per 100 literate people over the age of 15, the number
of business telephones per 100 nonagricultural persons, and the average yearly number of
calls per telephone. The development support index, and telephone index were used as
the independent variables and GDP for secondary and tertiary sectors was the dependent
variable. Using multiple linear regression, models were fit to the data, revealing that
telephone access and use affect other factors, which support development by increasing
the economic activity in those sectors of the economy. The authors further concluded
that as countries become more developed, telephone access and use increase at a faster
rate than do other development support variables.
Yatrakis ( 1972) included both industrial and developing countries in his crosssection of forty-six countries. He analyzed the relationship between telephone, telex, and
telegram traffic and twenty economic variables. Three dependent economic variables
were positively correlated with an increase in traffic. These included number of tourists
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per year, GDP per capita, and size of the country's population. The International
Telegraph and Telephone Consultative Committee (CCITT) (1976) reviewed this
research and concluded that reliable telecommunications promote increased tourism,
resulting in positive economic input to the national economy.
Other studies have traced teledensity and GDP per capita for single countries over
time. The International Telegraph and Telephone Consultative Committee (CCITT)
( 1968) conducted a least-squares regression using a logarithmic scale for the two
variables. Results again indicated a strong relationship between teledensity and GDP per
capita. The CCITT conducted additional studies using mixed time-series and crosssectional data from both developed and developing countries. The results were again
similar to their previous findings. The CCITT attempted to establish a "utilization factor"
which was defined as the number of telephones per $100,000 of GDP. Their findings
revealed a higher utilization factor for industrial countries, in general, and lowest
utilization factors for the poorest developing economies. Again, causation was implied
when the CCITT suggested their findings should raise countries' priorities for investment
in the telecom sector. The CCITT also tried to determine what portion of gross fixed
capital formation (GFCF) was used for telecommunications investment, that developing
countries tend to invest smaller proportions of GDP and GFCF than do developed
countries.
Other studies support the view that telecommunications has more influence on
development than the other way around. This assumption is clearly stated by
Nleya and Dlodlo (1999) who begin by stating, "Teledensity in Zimbabwe is still too low
for rapid development to occur" (p. 357). Sinha ( 1996) similarly states, "the rapid
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improvement and development of telecommunications was vital to the success of the
wider economic reforms" (p. 23).
The results of the economic research suggest a strong relationship between
economic growth and telecommunications infrastructure. The status of the infrastructure
has usually been measured in terms of numbers of telephone lines or other physical
infrastructure, rather than in investment dollars. One explanation for this is that
investment data that has been compiled is not yet reliable (Wellenius, 2001). Another
explanation could be that the high correlation between investment and resulting physical
infrastructure (e.g., numbers of telephone lines) suggests that the infrastructure measures
are sufficient. Further, investment figures are difficult to obtain from all countries.
The question of causality has been raised in a number of studies on
telecommunications and economic development. The earliest studies reported positive
correlations between telecommunications and economic growth (Jipp, 1963; the
International Telegraph and Telephone Consultative Committee (CCITT), 1972) but did
not address questions of causality. Although not firmly established in later studies, it is
widely accepted that despite a two-way influence, the influence of telecommunications
on development is stronger (Saunders, Warford, and Wellenius, 1994). Both correlation
and causation studies have relied upon a wide variety of variables to examine the
relationship between telecommunications and development.
Developing countries are also faced with policy and regulatory barriers to
telecommunications investment (Kim et al., 1992; Ono, 1996). Historically,
telecommunications systems have typically been owned and operated by the national
government. In order to facilitate competition and open new markets for
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telecommunications expansion, it is necessary to generate additional capital for
investment. It is necessary for two things to happen in order for additional capital to
become available: liberalization of the country's ownership regulations and privatization
of the government-owned telecommunications facilities. Although outside the scope of
this study, these are important aspects that impact a developing country's ability to catch
up with the industrial nations.
Developing countries lag behind the industrial nations in telecommunications
infrastructure. The high cost of telecommunications may be prohibitive for investment in
this infrastructure to the degree that is necessary to boost development. Particularly with
the advancing technologies (e.g., Internet and wireless communications) and falling
prices, there is opportunity for the developing countries to invest in and build their
telecommunications infrastructure (Lee, 1995). For example, Parker ( 1985) suggests the
poorest countries may simply not have any way to pay for the necessary capital
investment in telecommunications. They may need all the available income for other
basic needs (e.g., food, health care, education) and end up missing the opportunity to reap
the economic and social benefits of telecommunications. Frieden ( 1996) supports this by
saying, "Ironically, the nations least able to finance telecommunications development are
the ones most in need of it" (p. 173). In other words, the other infrastructures or
characteristics of development are not in a position to invest in telecommunications.
Forge (1995) has suggested the least developed countries may be able to leapfrog
past the limitations of wired technology and move right into the next generation of
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wireless technologies. 9 Hallberg and Bond (n.d.) have suggested that developing
countries now have the opportunity to "leapfrog several developmental stages" and obtain
the necessary advanced technologies that will assist them in their competitive ability in
the global marketplace. The hope is that by leapfrogging, the developing countries will
be afforded the opportunity to make up the wide gap of information technology which
has thrust the developed countries into economic advantage in the global economy
(Woodall, 2000).
Information technology (including telecommunications), it seems, is central to the
process of globalization. Developing countries and developed countries alike are
experiencing growth by investing and building their telecommunications infrastructures
to become manufacturers and users of these technologies. There are many economic
benefits that result from this investment. Talero and Gaudette ( 1996) identified several
trends in looking at the role of information in development. Based on an earlier
discussion it is logical to extend the same logic to telecommunications. First, market
economies now prevail worldwide. The role of capitalism is expanding into new
geographic areas and new markets, thus increasing the integration of national economies
(The International Bank for Reconstruction and Development, 2002). Second, as a result
of expanding markets and integrated economies, the volume of global trade and
investment are increasing. Third, this also means that global competition is on the rise.
For countries to obtain or maintain a high standard of living, it is necessary for them to be
competitive in the global marketplace. Fourth, firms compete in the globalized economy
9

Leapfrogging refers to a country's ability to skip intermediate stages of technological development, (e.g.,
copper wire and analog telephony, and invest in technologies such as wireless communications, which
allow developing countries to build their infrastructures at a potentially cheaper, faster rate.
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with technology (especially networking), knowledge (and innovation), and flexibility
(adaptability). Those firms (and nations) that cannot meet these requirements will either
fall behind or remain behind and have economic difficulty. Fifth. industries are
transforming and emerging at a rapid pace (see also Riaz, 1997). The rise of
transnational corporations (TNCs) has been growing at an unprecedented pace and now
accounts for a large portion of industrial wealth. The number of mergers and acquisitions
has also contributed to the change in industrial structure. For example, Anderson and
Cavenaugh (2000) report these findings:
□

Of the 100 largest economies in the world. 51 are now global corporations;
only 49 are countries.

□

Over half of the sales of the Top 200 are in just 5 economic sectors; and
corporate concentration in these sectors is high. 10

□

The Top 200 [corporations] are creating a global economic apartheid, not a
global village. The top eight telecommunications firms. for example, have
been expanding global sales rapidly, yet over nine-tenths of humanity remains
without phones.

In sum. the results of the research on telecommunications and development
present a dilemma. On one hand, there appear to be economic benefits that result from
telecommunications investment. There is clear evidence that wealth is generated from
telecommunications that can then be used to facilitate development. On the other hand,
there is a question of potential inequalities in the world between those who benefit from
increasing corporate concentration and power and those who are being left behind. This
is reflective of the economic imbalance between the core and periphery. The potentially
10 The five sectors include in trading, automobiles. banking, retailing, and electronics. The authors also
note that in the electronics sector, over half of the worldwide sales go to the top five corporations.

54

inequitable distribution of wealth may actually widen the gap between the rich and poor
countries, exacerbating problems with development and negatively impacting the overall
quality of life for peripheral populations.
This study seeks to explore this question by considering these issues in
conjunction with other aspects of development. In order to understand the role of
telecommunications in development it is useful to consider the aggregation of effects,
including economic, social, political, and cultural. There is overlap between these
aspects and when combined, will contribute to how telecommunication influences
development in broad terms. How telecommunications affects trends associated with
globalization may provide evidence of a societal shift from one of industrialization and
manufacturing to an information society.

Telecommunications and Social Development
Previous research suggests that not only is there a strong correlation between
telecommunications and economic development (e.g., Hardy, 1980; Cronin et al., 1991;
Cronin et al., 1993; Cronin et al., 1995), but has also suggested that there is also a strong
relationship between telecommunications and social development (e.g., Hudson, 1982;
Elie, 1998). The World Bank defines social development as, "equitable, socially
inclusive and therefore sustainable. It promotes local, national and global institutions that
are responsive, accountable and inclusive and it empowers poor and vulnerable people to
participate effectively in development processes" (The World Bank Group, 2001a). As
part of a larger group of information and communication technologies,
telecommunications may have an impact on social aspects related to development.
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Political. economic. and social development are interrelated. however. and are centered
on the "equality of distribution of information and socioeconomic benefits" (Rogers.
1976). With economic benefits arising from the growth of telecommunications
infrastructure. social benefits may also follow. With access to information and education
other benefits can accrue. Increased education of citizens can lead to improved
healthcare. One of the greatest potential benefits from telecommunications is its role in
the reduction of poverty (United Nations Development Program, 2001). Consider the
following statistics from the United Nations Development Program (2001):
□
□
□

□
□
□
□

86% of the world's wealth is controlled by 14% of the population
2.4 billion people live without access to basic sanitation
854 million illiterate adults, 543 million of them are women
2.8 billion are living on less than $2 a day
34 million people are living with HIV/AIDS
11 million children under age five dying annually from preventable causes
Ten developing countries in the world account for 2/3 of the world's poor (p.9)

Access to information is the primary consideration for telecommunications role in
social development. Information content helps to facilitate social development, although
the channel that carries the information serves as the measure. Issues of access are not
limited to information, however. Sometimes access refers to the ability to connect with
someone. Keller ( 1977) classified telephone use into two categories: instrumental and
intrinsic. Instrumental uses refer to usage during times of crises (e.g., illness, accidents,
or other emergencies) or for non-social purposes. Purchasing goods and services or
obtaining information or news are considered instrumental uses of the telephone. The
telephone is used for seeking professional advice (Keller, 1977). Pierce ( 1977) agreed
and suggested that the person-to-person nature of the telephone makes it useful for
handling emergencies, placing orders, and obtaining information. Medical, legal, and
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psychological advice have been sought via the telephone in several studies (Keller, 1977),
providing "confidentiality and anonymity" (p. 285).
Intrinsic use refers to telephone use for social connection. Contact with friends,
family, and neighbors is facilitated by the use of the telephone (Dordick et al., 1983).
The telephone connects people across distances, reducing loneliness (Dordick and
LaRose, 1992). It also maintains family connections by keeping the lines of
communication open and substituting for human contact (Wale and Gillard, 1994).
Further, it serves as a form of entertainment in the sense that it can be used to offset
boredom (Wale and Gillard, 1994). Gillard et al. (1994) also found that the phone
provided users with a sense of security, with a sense of connection to the outside world.
Pierce (1977) found that the telephone helps people to plan activities (e.g., parties,
reservations for dinner, air travel, etc.).
Telecommunications facilitates the growth of social, economic, and political
systems (Beniger, 1986; Melody, 2000). It provides the infrastructure upon which
information can be disseminated and transferred across populations.
Telecommunications provides links between geographically distant areas (Melody,
1988). Elie ( 1998) found a positive correlation between the numbers of Internet hosts
and the Human Development Index, suggesting not only a relationship between
communication technologies and economic development, but also between
communication technologies and social factors (i.e., education and life expectancy). The
International Telegraph and Telephone Consultative Committee (CCITT) (1983) studied
the socioeconomic effects of telecommunications in isolated and/or underprivileged areas
of countries. Food supply was identified as a need that existed in these areas that could
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be assisted by telecommunications. The need for increasing the food production was
identified as a goal for which telecommunications could assist in several ways. First. it
could help with the development of the necessary infrastructure to help support
agricultural activities. Specifically, weather information reporting, water supply,
irrigation, electric power supply, and flood control and transportation systems were areas
where telecommunications were seen as potentially useful. Second, telecommunications
were considered to be helpful in starting and maintaining the
organizational/administrative structure needed to modernize the agricultural sector.
Third, telecommunications, in this regard, could also help facilitate market information to
assist in selling local products, thereby increasing income and helping sustain the local
economy.
Telecommunications can overcome barriers of social, economic and geographical
isolation, increase access to information and education, and enable poor people to
participate in more of the decisions that affect their lives (United Nations Development
Program, 2001). Telecommunications also assists in helping place decision-making at the
village level, which also facilitates development through the encouragement of selfreliance and independence via local resources (United Nations Development Program,
2001 ). Once information is transmitted via telecommunications, it can be used to
facilitate decision-making. The International Telegraph and Telephone Consultative
Committee (CCITT) ( 1972) suggested that telecommunications serves as a substitute for
mail and facilitates faster decision-making. It provides quick and more frequent access to
information and allows for ready access to managers, users, and advisers.
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The availability of two-way channels of communication enhances this decision
making capability by providing a growth of knowledge within a nation (Parker, 1978).
This emphasis on local involvement is suggestive of an area of overlap between aspects
of development, focusing on the role of social capital (The International Bank for
Reconstruction and Development/The World Bank, 2000). Social capital is described as
"a form of capital based on the concept that social relationships and networks are a form
of capital that may bring benefits to their members and that influence the use of other
assets" (p. 3). This is a key component in the concept of globalization. In New Paths to
Social Development: Community and Global Networks in Action, the International Bank
for Reconstruction and Development/World Bank (2000) suggests:
Social capital is central to people's ability to chart their own future within
their communities-and to the global community's ability to harness the
forces of globalization. Helping people build social capital is, in tum,
central to poverty reduction. Given the growing interdependence of
communities at all levels, stronger social relationships beyond the
immediate group (for example, across communities, or between local
communities and government) are critical for sustainable economic and
social development. Networks can create partnerships that address such
local, national, and transnational issues as globalization, debt reduction,
and communicable disease control (p. 5).
Thig description ties together the relationship between economic development and social
development in terms of telecommunications. It demonstrates the integrated nature of
multiple aspects of development in relation to telecommunications and demonstrates the
need for further exploration of a more complex view. Castells ( 1998) observed:
Social development today is determined by the ability to establish a
synergistic interaction between technological innovation and human
values, leading to a new set of organizations and institutions that create
positive feedback loops between productivity, flexibility, solidarity,
safety, participation and accountability, in a new model of development
that could be socially and environmentally sustainable (p. 2).
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Developing countries may not rapidly adopt new technologies for reasons based
on the characteristics of the population. Even when the technology is available a
population may prohibit use of it (United Nations Educational, Scientific, and Cultural
Organization, 1999). This could be for cultural reasons where technology is not a
welcome part of a people's lifestyle. In addition, illiteracy, lack of education or training
in how to use technology may also prohibit the ready adoption of telecommunications.

Telecommunications and Cultural Change
There are many definitions of culture that could be used within the context of this
study. The purpose of this study, however, is not to examine the merits of different
definitions but to ground the concepts under study by selecting a definition that will
suffice for the purposes at hand. The definition of culture for this study, based on Bodley
(1994), is change in the patterned and learned ways oflife and thought shared by a
country.
It is also important that a broader view of development be taken than strictly
economic. As McMichael (2000) suggests, cultural meaning is not necessarily "defined
through the market" (p. xxvii). Although economic benefits increase in conjunction with
the rise of telecommunications infrastructure, it does not necessarily suggest that cultural
meaning will follow. Anthropologists do not view culture in terms of "development"
(Howell, 2001 ). Rather, they think of culture in terms of change; that culture does not go
through a series of progressive steps, as is suggested by the term development, instead it
goes through periods of change (Qirko, 2001 ). This is particularly important within the
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context of globalization. since telecommunications provides the potential access to and
knowledge of other cultures.
Culture, although a complex topic, it is particularly important within the
context of development. It is represented by people's identity, which in the course
of this study is at the national level. It is comprised ofrace, gender, age, class,
caste position. religion. geography, and others (Skelton and Allen. 1999). The
World Bank has noted this concern and has stated it as a concern in development
issues. It notes:
"Culture can be preserved; it can also be destroyed. Intellectual and
artistic products of national cultures can be preserved and disseminated
with information technology. But creative cultures and societies can also
be overwhelmed by the influx of outside information. and sinister uses of
information technology, notably computerized weaponry, certainly exist"
(Talero and Gaudette, 1996).
Despite these concerns, the increasing adoption of information and communication
technologies on a global scale raises questions about its importance. As early as 1977,
Pierce observed the increasing importance of telephones in "commercial, scientific, and
cultural relations" on an international basis (1977, p. 169). Pierce measured the
increasing number of overseas, long distance and local calls per person per year as
evidence of this change. Differences in cultural reactions to these technologies vary
among groups. Adler (1993), for example, studied the differences between German and
American perspectives of telephone calls. He found that other cultures, in this case,
German. may be less tolerant of unpleasant calls. Despite this observation. he noted a
difference in interpretation of calls defined as "unpleasant" or "disturbing," suggesting
that comparisons may be problematic.
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Although culture is recognized as an issue in the context of development and
telecommunications, its measure is limited in terms of quantification. Most studies
appear to be qualitative, rather than quantitative. Although useful, they are not
generalizable and cannot provide a clear picture of the extent of influence
telecommunications has on development. The United Nations Educational, Scientific,
and Cultural Organiz.ation (UNESCO) compiles an annual World Culture Report which
addresses questions of "cultural identity and expression, cultural diversity and pluralism,
cultural development and heritage"" (UNESCO, 2000). Despite these stated concerns,
the data that is collected does not fully reflect what is necessary to measure. For
example, UNESCO collects statistics on "Literacy, Culture, and Communication." Under
literacy they collect "adult rates of illiteracy" and "estimated number of adult illiterates."
Under "culture and communication" they collect the numbers of "daily newspapers,"
"radio receivers," "televisions," "main telephone lines," "PCs," and "Internet hosts." The
question is raised, what culture is this measuring? From these statistics it would appear
that culture is being measured with a Western bias, simply by the choice of measures.
Numbers of televisions may be a measure of cultural change in Western terms, but not
necessarily a good measure for change in a nomadic population, for example. Skelton and
Allen ( 1999) state the problem clearly: "Certainly for millions of people modernity seems
to be characterised more by systematic exclusion and marginality rather than
interconnectedness and the formation of new hybrid identities" (p. 2-3).
Unfortunately, theory becomes tied to the data at this point in time. Without
appropriate measures to more accurately reflect a conceptual defmition of culture,
understanding becomes limited to what is meagerly available in the data. Therefore, the
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variables must be carefully chosen to best represent with as little bias as possible. Rather
than select the numbers of televisions, for example, perhaps a better representation of
culture would be to select variables related to identity such as those mentioned above
(e.g., race, class, gender, religion, etc.). This would better serve to explore the question
of the influence of telecommunications on cultural change.
There is one other point worth mentioning. The notion of leapfrogging
technology, discussed in the section on telecommunications and economic development,
raises some interesting questions about the potential for "jump-starting" the economies of
poorer countries. Although it may be possible and even desirable from an economics
perspective to build infrastructure in developing countries that bypasses traditional
copper systems, it may present new problems in terms of a cultural perspective. It may
be possible to leapfrog technology, but how will the culture respond? It may not be
possible to make the same "leapfrog" with culture that is possible with technology. Just
as Adler noticed differences in the subtleties of cultural differences regarding
"unpleasant" phone calls, different cultures may react differently to telecommunications
technologies.

Telecommunications and Political Development
There are strong similarities between the notion of telecommunications and
political development as that with telecommunications and culture. Political development
is a problematic term, because it is not clear what it means. There is an implicit bias in
this concept, referring to whether a country has the right to make its own decisions or
whether it is accountable to the other countries of the world. Most nations are now in
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agreement, however, that a democratic society is desirable to facilitate quality of life
(Raber, 2001, 2002). Levels of political development. then. reflect the degree of
movement towards democracy. Democracy has sustained in only one form of economic
system, capitalism. This raises questions regarding the nature of democratic systems
within the world-system and the resulting inequalities of power and resources where the
most powerful players will use their influence and power. Inequalities can lead to
political instability, which are indicative of non-democratic forms of government
(Shannon. 1996). Telecommunications, from both perspectives of it as a channel and as
content, plays a role in political stability. Access to information for a country's citizens
can lead to increased democracy because it facilitates participation (Teer, 1975). It also
facilitates interaction between different groups of people and allows them to participate in
the political process (Sun and Barnett, 1994). However, Sun and Barnett (1994) also
found that telecommunications itself "generates electronic colonialism and exacerbates
the gaps between the core and the periphery countries" (p. 411 ).
With the rise of sophisticated information and communication technologies, it is
also easier to control the kind and amount of information that is disseminated (Salvaggio,
1985). The amount of information in electronic format now makes the aggregation of
information more readily available, which may result in concern over its ease of access.
Governments, concerned with the potential release of crucial information to their power,
may choose to restrict its access. "Despite the intense nationalism characteristic of
present governments, the scope of man's activities does not halt at national boundaries.
This is reflected in the rapid rise of overseas calls, which in tum reflects improved
technology" (Pierce, 1977, p. 169).
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Despite these concerns, there are limited data available to quantitatively assess the
role of telecommunications on political development. Recognizing the bias that exists in
looking for measures of progress towards democratization, the multilateral development
organizations (e.g., UNDP, World Bank) state this objective in policy decisions.
However, this is not reflected in their collection of data. For example, the UNDP collects
data that reflect their broad objectives: "protecting personal security" is measured by the
number of refugees, armaments, and victims of crime; "achieving equality for all women
and men" is measured by gender development, empowerment, inequality, and
participation; and "human and labour rights instruments" are measured by the status of
major "human rights instruments" and conventions (UNDP, 2001, p. xiii).
Just as with problems of cultural change, quantitative measures of political
development are tied to the available data. Freedom House, however, offers categorical
data that is useful for measuring political development over the past thirty years. Since
1972 it has been ranking countries of the world on measures of political freedom and
civil liberties in its annual Freedom in the World report.

Summary of Telecommunications and Development
There are recurrent themes present in all aspects of telecommunications and
development discussed above. First, the notion of globalization crosses all four
perspectives; economic, social, political, and cultural. The increasing integration of
economies and contribution of information and communications technologies to national
product impacts all countries of the world to more or lesser degrees. This raises
important issues not only for individual countries, but for the world as a whole. There is
concern over a growing gap between those who have access to telecommunications and
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those who do not. In a global context this equates to a gap between the rich countries and
the poor. This is true not only in the developed versus the developing economies. but
also within each economy, particularly between the urban and rural areas (Graham,
2002). This increasing gap between rich and poor countries may also indicate a gap
between classes within nations as well. People living in urban areas are more likely to
have advanced telecommunications due to the proximity to business centers. Wellenius
et al. (2000) describes the increasing gap between OECD and non-OECD countries
regarding information infrastructure. He explains that the gap between these sets of
countries is widening in the broadband technologies while narrowing in terms of the
number of telephones. He states:

It is too early to forecast with any degree of confidence how quickly the
developing world will narrow the new development gap posed by the advent of
the internet and broadband. But with increasing reliance on private investment
and competition, the developing world has been catching up with mobile service
much faster than it earlier did with fixed telephones. Perhaps the new gap will
close even sooner if market-driven development is accelerated. The outlook is
less optimistic, however, for the least developed countries where limited access
to basic telecommunications networks still remains a major impediment to the
information revolution. For these countries, unless a pro-active policy of
network development is adopted, the scenario of a widening international digital
divide cannot be dismissed (p. 643).

Second, there are potential benefits that arise from telecommunications. These
include economic growth, improved standard of living, improved healthcare and better
education, increased democratiz.ation, and increased connectivity with the world. Third,
there are potential problems associated with telecommunications and development. In
economic terms, the concern is the gap between the rich and poor countries may widen as
a result of advancing information and communication technologies, of which
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telecommunications is a subset. From the social perspective, there is concern that the
people in the poor countries may not receive the basic needs of food, clothing, and
shelter, and education. This sterns from the concern that surplus wealth resulting from
telecommunications goes to the elite, which is related to aspects of political development.
From the cultural perspective, there has been much discussion about the Westernization
of international culture; that is, as globalization increases, so will the influx of Western
goods and services, and culture (in terms of information content), depleting cultural
uniqueness and creating a homogenized, global society (Gross, 1995). And again from
the political perspective, this influence raises questions of control and invasion of
privacy. Authoritarian governments may continue in their attempts to control access to
the Internet, for example, while private corporations collect personal information from
consumers in order to increase their revenues. There is also concern over the increasing
growth of transnational corporations whose wealth now exceeds some countries
(Anderson and Cavanaugh, 2000). These corporations create an international network of
communications across which the same information in the same format raises additional
questions of cultural assimilation and homogenization (Globerman, 1995).

It is clear from the research that there is strong evidence to suggest that
telecommunications impacts economic growth. There is also evidence to suggest that
telecommunications has an influence, either directly or indirectly, on social, political, and
cultural change. As a result, it is clear that telecommunications investment and
infrastructure have some potential influence on development. But how is that influence
reflected on a global scale? As stated earlier, the globalization process reflects the
growing interdependence of national economies, with telecommunications a central
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focus. It is also important because of the dual nature of telecommunications itself. It
provides the channels through which information and its benefits are transmitted. be it
wireless telephony in the peripheral countries, or Internet communications in the core. It
also is a product of the global economy, which can be exchanged on the world market.
Telecommunications increasingly contributes to the growth of the information economy
(Dimech, 1994). Although the information economy has been discussed above. it also
gives rise to a more theoretical premise; that there is a large scale societal change
resulting in a shift from an industrial society to that of an information society. As
national economies continue to become interdependent, and as economies continue to be
increasingly based on information products (including telecommunications), the worldsystem shifts from one based primarily on manufacturing to one based on information.
This trend creates the potential for an even wider gap to grow between the rich countries
and the poor. Although both rich and poor countries may have access to
telecommunications, the rate of access increases faster in the rich countries than in the
poor.
In recent years there have been dramatic technological developments in
computers, electronic media, and telecommunications. Information has become
important to all aspects of human life and the facilities by which information is produced
and transmitted is now core to development within the information society. The major
determinant of the information society is the globalization of the world's economy to
becoming one that is information dependent. That is, the economic sector that now
contributes largest to the global economy is that which relates to information. There is
an increasing gap, however, between those termed the "information rich" versus those
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termed the "information poor." While these distinctions have historically been largely
based on economics, this may no longer be suitable as the only determinant of national
development. Other factors contribute to the quality of life in the global economy that
have often been overlooked in the research examining the relationship between
telecommunications and economic development. By utilizing the multiple factors of
development, economic, political, social, and cultural, a model is developed that can add
complexity and depth not previously identified in the research.

Theoretical Perspectives on the Role of Telecommunications
in Global Development
The notion of development has its own historical and theoretical evolution
beginning with modernization theory of the 1960s and 1970s. Theoretical perspectives of
development evolved from dependency theory beginning in the 1980s and 1990s to
current world-systems theory. The concept of development has also changed since its
post-World War II origins, shifting from an initial focus of the internal characteristics of
individual countries to external explanations for the discrepancies between countries.
w

Contemporary thought focuses on the global interrelationships of countries. Early
development theory (i.e., modernization) focused primarily on the economic problems in
developing countries. Microeconomic theories centered on studying changes within the
economic structures of a country (Perkins et al., 2001; Mendoza, 2001 ). Macroeconomic
theories emphasized the development and testing of economic growth models 11 (Perkins
et al., 2001). More recently, the economic perspective has focused on social capital (see
"Social Development" section in this chapter) and on knowledge as endogenous factors in
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economic growth (e.g., Rostow, 1960; Mendoza, 2001 ). The contribution of the early
economic studies was that they demonstrated the importance of wealth in the role of
development.
It is widely accepted that growth in telecommunications infrastructure facilitates
economic growth and social development (Saunders, Warford and Wellenius, 1994; Ang,
1993). This is increasingly important for both industrial and developing countries in
view of the globalization process that is currently creating changes in political structures,
few decades. Only within the last twenty-five to thirty years have telecommunications
been seen as a necessary component of development. Recent advances in
telecommunications development (e.g., wireless, Internet), however, have presented a
wide range of possibilities for the growth and expansion of the telecommunications
sector, particularly in developing countries. While technologies have improved and
become more widely available, the cost of these technologies has decreased, offering
greater capacity at reduced cost. Developing countries, however, are still faced with
many obstacles in building their telecommunications infrastructure. Despite reductions
in cost, the telecommunications sector remains capital-intensive, often requiring large
infusions of capital investment. This, among other factors, explains the lack of necessary
investment in telecommunications, particularly in the developing countries. The result
has been an increasing gap in development between the industrial countries and the
developing nations.
Economic growth is not the only component of development. Social factors that
improve the quality of life must also be addressed. Longevity and education are examples
11

For example, the Harrod-Domar and the Solow models (Perkins et al).
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of two of the social factors that should be considered in determining national
development. Economic growth does not guarantee that monetary resources will be
equally distributed or distributed at all to those most in need. Therefore, it is imperative
that other components of development be taken into consideration when determining a
nation's development. As the United Nations so clearly stated, "Human development is
the end - economic growth a means" (United Nations Development Program, 1996).
Income is vital for development to progress and telecommunications is a key
component of the information economy. Therefore, telecommunications is necessary for
both economic and social development to progress. As a result, it is important to better
understand the influences of telecommunications on both economic and social factors
across different levels of development. The result will offer insights into policy
development and decision-making for future telecommunications investment.

Modernization Theory
Modernization theory can be characterized as viewing development as a longterm, irreversible, process which follows the model of Western society, particularly
Europe and North America. Proponents of modernization theory include Rostow,
Inkeles, and Huntington. It rose out of the aftermath of WWII along with the Marshall
Plan and became the prominent perspective beginning in the 1960s. Its main purpose was
to provide assistance to needy countries. Its basic assumption is that all countries follow
a single path of evolutionary development, that lesser developed countries will follow the
same progressive steps as the industrialized countries. Its focus is on the internal
characteristics of the individual countries.
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Rostow ( 1960) proposed five stages of modernization to explain why some
countries become aft1uent. The first stage (Traditional) consists of resistance to change.
but is also characterized by a strong sense of culture and life centers on the family,
community, etc. It is characterized by a heavy concentration on agricultural activity.
The second stage is where the preconditions for takeoff are set. People begin to question
traditional practices and values at this stage. There is greater political stability and an
increasing interest in and utilization of science. Investment in transportation and
communication increases and modem manufacturing begins. Stage three, the "Take-Off"
stage, is characterized by the appearance of new industries and agriculture becomes
commercialized. This is followed by the fourth stage, the "Drive to Maturity," where
previously imported goods are now manufactured at home. There is a shift toward
production of anything society requires even if the natural resources required are not
actually available. Although Rostow suggests that this stage takes about 40 to 60 years,
he later says the actual length of time may vary. The fifth stage is the "Age of High
Mass-Consumption." At this stage, much of the population has moved beyond meeting
their basic needs. Increasing amounts of resources are allocated to social welfare and
security. This is the stage at which a society allegedly becomes modern. These last two
stages operate under the assumption that a fully developed society needs to bypass some
of its tradition and culture in order to modernize.
Rostow's work was heavily criticized as being too focused on economics. It was
based on the idea that progress meant economic growth and followed these specific
stages. Criticisms of modernization theory, in general, are based on the assumption of
linear, progressive economic growth. Countries do not necessarily follow the same steps.
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This approach doesn't account for variations across societies, it accounts for variations
only at the level of the country itself. It does not address external influences nor does it
address transnational structures that impact national or local development. Worsley
( 1999b) suggests, "the basic assumption was that what was needed was some equivalent
(not necessarily Christian) of the Protestant ethic, which had provided ideas and values
crucial to modernization in the West" (p. 31 ). As a result, traditional societies were
viewed as barriers to development. It was believed that progress was defined in Western
terms.
Despite these criticisms, modernization theory provides the underlying theoretical
perspective upon which the multilateral development organizations (e.g., UN, World
Bank, the U.S. Agency for International Development, etc.) founded their policies
(Worsley, 1999). Development planning for the "third world" was jointly conducted with
indigenous leaders in order to manage development within the Western context, rather
than examining the needs of each specific culture. The problems started to become
apparent when the resources planned for a specific community were misallocated, never
reaching the people most in need (Worsley, 1999).

Dependency Theory
Dependency theory developed as a result of the criticisms and problems with
modernization theory. There are two important premises of dependency theory. First, it
presents an alternative perspective to modernization theory for the problems of
development. Rather than looking at the problems of development as internal to a
country, it focuses on the legacy of colonialism (Misra, 2000). Second, it views the
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world as more than just a collection of nations. It views the world structure in terms of
uneven development, where the developing countries are dependent upon the developed
countries. As a result of these two premises, Wallerstein (1974) suggested an alternative
unit of measure, from the level of the country ( i.e., nation-state), used in modernization
theory, to the position of each country in the world-system. Although this is the
beginning of the world-systems perspective, it is important to note that world-systems
theory is based upon dependency theory.
Shannon ( 1996) suggests that dependency theory rose out of the perspective of the
relationship between the developed countries and the developing countries. Developed
countries have historically relied upon those that are developing to supply raw materials
and agriculture as well as supplying new markets for the developed countries. The
relationship between these classifications of countries, then, is one of exploitation of the
developing countries by those that are developed. Dependency theory proposes that
underdevelopment is the result of this uneven distribution of resources to the developed
countries and away from the developing countries.
Criticism of dependency theory considers it as having swung too far in the
opposite direction. It blames the problems of the developing countries on those that are
developed, disallowing any internal accountability such as corruption or bad policy.
Further, dependency theory has not accounted for economic growth and industrialization
of the developing countries (Worsley, 1999).
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World-Systems Theory
The world-systems perspective builds on dependency theory but offers an
alternative view to modernization theory by suggesting that developing countries do not
necessarily develop along the same paths as the developed countries. Wallerstein (1974)
divided the world into three groups of countries, the core, periphery, and the semiperiphery. The core is considered to be similar to terms from modernization theory (e.g.,
"First World," industrialized, advanced). It is the center of the most advanced economic
activities. Countries in the core seek to advance the interests of capital, expand markets,
and expand cultural domination (Shannon, 1996; Arrighi, 1994). The periphery is
comparable with the terms "Third World," developing countries, lesser developed
countries, etc. Countries in the periphery provide raw materials and cheap ( unskilled)
labor. The core controls access to advanced technologies that would allow the periphery
to compete in the global marketplace. Peripheral countries are limited both economically
and militarily, leaving them in a weak position to challenge the core.
The semi-periphery includes those countries in between, similar to "transitional
economies," "Second World," etc. These countries conduct a mix of productive
activities, some are associated with the core and some with the periphery. When costs
associated with labor (particularly wages) get too high in the core, the semi-peripheral
countries provide an alternative.
Although there are clearly economic differences between these categories, it is
likely not simply a matter of economics. There is a more complex set of factors and
relationships between them that explains their differences. World-systems researchers
have suggested several factors in this regard.
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World-systems theory is based on the premise that societies are different. unlike
modernization theory, which assumes that all countries will develop along the same path
(Chase-Dunn. 1989). Therefore. what works for one country does not necessarily work
for another. The concept of development. therefore, reflects an inherent bias. born out of
the whole notion of development, founded by post-World War II countries of the West.
Rather than judge the degree to which a country is "developed," the world-systems
approach offers a way to view national change within the international system.
World-systems theory grew out of dependency theory (Shannon, 1996) although
it differs in important premises. Dependency theory is centered on the
underdevelopment that results from the exploitative relationship between the core and the
periphery. The world-systems perspective focuses on both development and
underdevelopment, seeking an explanation for uneven development. This perspective
views the world economy not as a simple combination of national economies engaged in
limited exchange, but as a global division of labor (Chase-Dunn, 2000). The worldsystem is an integrated capitalist system that transcends any particular political or
geographic boundary.
The world-systems perspective offers an alternative view to other development
theories and suggests that developing countries do not necessarily develop along the same
paths as the industrialized countries. Although there are clearly economic differences
between these countries, it is not likely to be simply a matter of economics; that is, it is a
more complex set of factors and relationships between them that explains their
differences. But modemiz.ation theory continues to serve as the theoretical foundation of
the multilateral organizations (Worsley, 1999). The type of data they collect to measure
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development progress is not based on addressing development from this broad
perspective; it maintains its economic focus. For example. Aronson ( 1971) noted. "The
number of telephones present in a country is frequently used as an indicator of
"moderniz.ation" by sociologists. but the process by which communications contributed to
the changes implied by that term are not considered" (p. 309). The number of telephones
has been used as a proxy measure for telecommunications investment for many years. It
serves as a useful economic measure. Data are also collected on the number of
residential telephones versus business telephones, which is also useful for understanding
the social aspects about who is using the telephone. However, data are not collected in
any systematic fashion that impart information from the cultural or political aspects.
How are businesses using the telephone? How are residential telephones being used?
How often are they used? How are other technologies affecting societies? For example,
rather than measure the number of cinema seats, it would be useful to know the
percentage of motion pictures imported into developing countries from the West. How
do international governments use telecommunications? For example, in China people
have to register to have an Internet account. How many are registered each year? In
order to understand what role telecommunications plays in development, it would be
useful to have additional types of quantitative data that would more accurately reflect its
effects on development. Because world-systems analysis is primarily concerned with
social change, it has wide-ranging appeal to social scientists concerned with explaining
the relationship between telecommunications and change. There is a wide body of
research on world-systems analysis but little has focused on the role of
telecommunications. World-systems theory serves as a usefuJ framework for exploring
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the role of telecommunications in development, in terms of economic, social, political,
and cultural change.
Criticisms of dependency and world-systems theory suggest that just as
modernization theory did not account for cultural issues, neither do dependency or worldsystems theory. This has been the subject ofrecent debate (Shannon, 1996; Wallerstein,
2000). In particular, world-systems theory has been criticized for its lack of
consideration of cultural influences. Wallerstein (2000) rejects this notion and has
identified five "cleavages" of the "modem world" including race, nation, class, ethnicity,
and gender (p. xix). He further suggests two primary "ideological doctrines" in the
world-systems approach: "universalism on the one hand and racism and sexism on the
other -- are not opposites but a symbiotic pair. I have argued that their 'right dosage' has
made possible the functioning of the system, one which takes the form of a continuing
idealogical zigzag" (p. 272). Thus, cultural concerns are stated as fundamental to worldsystems perspective.
Theories of development and the world structure converge in world-systems
theory. This world-systems perspective combined with information society theory
provides a theoretical basis for understanding the role of telecommunications in global
development, not only for developing countries, but for the world-system as a whole.
World-systems theory offers an alternative perspective that can provide a richer notion of
development, one that includes economic, social, political, and cultural aspects. As a
result, it can provide a deeper understanding of the complexity of the relationships
between telecommunications and development.
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Summary
The role of telecommunications in the world-system is one of the driving forces
of the information society. Characteristics of the information society include the fact that
information activities have overtaken the manufacturing of goods as the primary
economic product. This is increasingly the case for the developed countries but not
necessarily so for the developing countries. This study seeks to explore the role of
telecommunications and information on a global scale to determine if the world-system is
transitioning from an industrial society to an information society. This addresses the
question of economics, but what of political, social, and cultural issues? The information
society suggests concurrent or subsequent changes in response to changes in the
telecommunications infrastructure. With telecommunications more freely available to
increasing numbers of people on the planet, it seems likely that there would be a
reverberating rise in education, and subsequently literacy, income, improved healthcare,
and other social changes (e.g., lower infant mortality rate, decreased fertility rate, and
increased life expectancy). 12
One of the problems with qualitative methodologies in exploring the role of
telecommunications in development is that it looks at the endogenous nature of the
culture in which it is investigating. Thus, it extracts the culture from that of the worldsyste~ ignoring those external influences altogether. There are equally problematic
issues with a quantitative approach. Quantitative studies are based on data originally
designed to answer the questions under the guise of modernization theory. Thus, they are
12 This may not be apparent from the statistics, however. due to the concentration of the AIDS virus in
certain geographic areas.
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outdated and do not accurately reflect the type of data that is necessary to truly answer
the question at hand.

Information
The World Bank views information in economic terms. They define information
as a factor of production, in a category with land. labor, capital. and energy. (Talero and
Gaudette, 1996). This demonstrates the narrow view the World Bank. which is
representative of other powerful multilateral and bilateral organizations, holds regarding
the information society. They interpret the information society to be the equivalent of the
information economy, spurred strictly by capitalism without heed to the social, political,
and cultural outcomes. Before conclusions are reached, it is useful to determine what is
happening on a global scale within the context of the world-system
The theoretical approach in this study is concerned with describing and explaining
the causal influences of telecommunications on development on a global scale. Its focus
is to utilize the combined theories of the world-systems approach as well as the proposed
characteristics of the information society. Thus, this study offers an aggregate view of
the way in which telecommunications influences development worldwide and serves as a
springboard for future research that examines the results at a deeper level.

Information Society Perspectives
There has been debate over the past few decades over whether western society is
moving into a new phase of development, from industrial society to information society.
As early as the 1960s, researchers were beginning to see the largest portion of the
80

economy shift from manufacturing to service. Machlup ( 1962) first pronounced the
United States economy as a knowledge economy, rather than an industrial economy.
This heralded in the debate of whether the changes in the U.S. economy were indicative
of a new developmental phase, i.e., information society, or just a next step in
industrialized society. Despite the debate, it soon became clear that not all economies in
the world were shifting at the same pace, and the gap between rich and poor countries
was first recognized. In order to understand the significance of what it means to be an
information society, it is useful to review information science theories as they pertain to
development.

Theories of the Information Society
In the late 20th century and the early part of the twenty-first century, the United
States underwent a transformation from an agrarian society to an industrial society. This
resulted in a decrease in the number of farmers and the amount of national income
resulting from related endeavors, to one where automation and machines became heavily
integrated in production processes. Specific characteristics of this transition were
witnessed in many social and economic patterns. There was a tremendous shift in the
population as people moved from the farming communities to the cities to work in
factories and other production-oriented occupations. Numerous inventions were created
during this time that impacted many aspects of life including transportation (e.g., the
automobile, the airplane). Communications systems expanded and linked people together
in ways that had never before been possible. The telephone and radio became publicly
available and over time became commonplace. Laws and regulations reflected these
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changes in society. New agencies were created to address the unique issues arising from
these innovations. The Radio Act of 1927 formed the Federal Radio Commission to
provide regulatory oversight to the development and deployment of radio technology in
the United States. The 1934 Communications Act was later passed to address the
creation of additional new technologies, including radio, and to establish the Federal
Communications Commission.
Similarly, signs of the shift from an industrial to an information society began in
the late 1950s. Just as the development of the steam engine and the automation of
physical labor characterized the industrial society, the development of computers and the
widespread distribution of information characterize the information society. The concept
of the information society is based on this widespread rise of communications and
information technologies and their impact on society. The rapid development of
information technologies has removed the obstacles of time and distance promoting the
rapid dissemination of communications and information. This ostensibly facilitates the
ability for humans to process information and make better decisions.
Concepts of the information society can be grouped according to three particular
theoretical perspectives: (1) technological; (2) social; and (3) economic. The
technological perspective assumes that technology is a panacea and is the cure for
economic and social ills. Rather than assuming the possibility of an interaction, the
technological and social perspectives assume a one-way directional flow of cause and
effect. The economic perspective attempts to define the information society in economic
terms. Measures of economic activity come from both technological and social impacts.
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Technological Theories of the Information Society
The technological perspective is based on the premise that the information society
has arisen primarily from the growth of new technologies. It is driven by technological
determinism, overlooking the interaction of social behavior with technology. It assumes
that technology is self-propelling, always promoting new discoveries based on its latest
innovations. This perspective neatly ignores the importance of context and does not
address the social. economic, political, or cultural issues unique to a given country.
The technological evolution of the information society can be viewed in three
phases. The first can be described as the production of intellectual capital that spurred
technological development. This phase can be identified as beginning in the 1940s when
government funding was infused into research and development to advance scientific and
technical knowledge in response to the threats of World War II. An example would be
the Manhattan Project, where an entire "secret city" was created specifically for the
purpose of advancing scientific knowledge for the development of nuclear weapons.
These developments ultimately led to increased information and production of
information, requiring better manipulation of the storage and retrieval requirements of
information. This further prompted the development of information technologies.
The second phase of information society development pertains to the development
of computers and more sophisticated advances in their application to industrial processes.
This is the era of the cold war and is characterized by the growth in computer and
communication technologies. It was during this phase that the space race began, boosting
federal research and development dollars to facilitate U.S. competition in the space race
with the Fonner Soviet Union. The Internet's rudimentary beginnings within the U.S.
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federal government (i.e., DARPA and NSF) were also started during this phase. The
result of U.S. research and development efforts was seen not only in technological
advancements but also in the proliferation of information that was produced and has since
continued.
The third phase of the transition to the information society can be characterized
by the continued growth of advanced computer systems and communications
technologies, particularly in networking. The development and rapid deployment of
networking on a worldwide basis shepherded in the era of globalization. The ease and
access of communications on a worldwide basis facilitated the development and
expansion of multinational corporations. This is evidenced by the large numbers of
corporate conglomerates that developed through mergers and acquisitions during the
1980s and 1990s.
All three phases of the technological perspective of the information society
emphasize the development of computer technology and its applications as they pertain to
technological access. They focus on the creation and deployment of technologies that
will expand the ability to connect on a wider scale than was possible before. What is
excluded from this description is the recognition of unbalanced access to
telecommunications, resulting in a digital divide (Hamelink, 1995). In the burgeoning
information economy, development is measured solely by counting the increased
numbers oflntemet hosts and telephones in the world. What it doesn't provide is an
integrated sense of what the numbers of telephones in the world mean. It doesn't provide
enough insight into understanding the problem of inequitable access or its impact on

development. Although useful in providing an understanding of the status of technology
in countries worldwide. it is in adequate in its explanatory framework.

Social Theories of the Information Society

Theorists from the social perspective can be divided into two groups; utopians and
dystopians. The utopians suggest the information society heralds a new age of global
interconnectivity and community. This perspective suggests that through the use of new
technologies, the world will become better connected and new levels of communication
and information exchange will lead numerous advantages. These include greater
education of the populace, more democratic societies, the growth of electronic commerce
and a healthy global economy, ultimately leading to a better quality oflife for all.
The utopian perspective of the information society presents the hopeful prospect
that we can cure the world's ills by simply providing access to communications
technologies. For example, early on the relationship between telecommunications
investment and economic growth suggested that the implementation and reinvestment of
telecommunications infrastructure in LDCs could lead to self-sustainability through the
high levels of return on investment. Ungerer and Berben ( 1994) found that projects
financed by the World Bank had an average rate of return on investment around 18%.
Other advantages are envisioned from the deployment of global communications.
Through the global networking of computers utopians claim the sharing of knowledge
will improve the quality of lives throughout the world. Because people everywhere will
have access to the world's knowledge, we will evolve into international communities not
tied to a specific geographic space. Through global connections, friendships can be
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established based on the better understanding of cultural differences throughout the
world. This, they claim, will create peaceful resolution of differences and result in
participatory democracy on a global scale (Dyson, 1997). Just as the early days of
television brought hopes of resolving social ills, so are there hopes for these new
technologies. However, television did not tum out to be the great panacea and there is no
evidence to suggest that the new technologies will yield a different result.
The dystopian view of the information society has theorized the negative impacts
resulting from the widespread availability of communications technologies. A common
example cited by the dystopian perspective is the resulting impact on employment, where
automation may replace even higher-level processes of human activity including
managerial decision-making. Rifkin ( 1995), for example, suggests that the future of
work is grim; that we are in the early stages of shifting from "mass labor" to what he calls
"elite labor" while the concurrent automation of higher-level tasks continues to replace
human skills. Rifkin suggests the future for many occupations looks bleak, particularly
when coupled with the decrease in numbers and types of jobs available. Kelley (1985)
predicted the development of a new class of "gold-collar workers" comprised of a small
proportion of the total population who are highly-trained technically-oriented information
workers. The dystopian perspective suggests that those outside of this group of
information elites will be hard-pressed to find gainful employment in the information
society.
Indeed, the social theorists of the information society have a limited view of what
constitutes an information society. They are concerned solely with the social effects.
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This perspective is also limited in its ability to provide an integrated perspective on
development and the impacts of telecommunications.

Economic Theories of the Information Society
The economics of technology have sought to provide evidence of the impact of
technology on society. This perspective can be traced to the early 1960s when Fritz
Machlup published his study on the Production and Distribution of Knowledge in the
United States ( 1962). Machlup proposed a conceptual :framework by which the
production and distribution of "knowledge" could be analyzed. By establishing careful
definitions of what were included as "knowledge industries," he suggested that
appropriate economic inputs and outputs could be aggregated and analyzed. He
identified five broad industry groups (education, media, research and development,
machines, and information services) as representative of the knowledge economy.
Machlup further proposed that the growth of the knowledge economy could be detected
when compared to the growth of the overall economy as measured by the Gross National
Product (GNP). His assertion was that the knowledge economy was growing at an
increasing rate that would suggest the emergence of a new economy based on these
knowledge industries. His findings suggested that at the time the knowledge economy
accounted for 29% of overall economic growth, supporting this theory.
Machlup also suggested that the development of new technologies resulted in
shifts away from physical labor to "brain workers" (p. 9). This, he suggested, would be
apparent through analysis of the composition of the labor force; that there would be
growth in the proportion of persons employed in knowledge-production compared to
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those employed in physical labor. This proportion would be strongly associated with the
overall rate of economic growth.
Marc Porat (1977) followed up on Machlup's ideas and suggested that the
information economy is growing at a rate faster than that of the Gross National Product
(GNP). He identified three layers of the information economy. Porat's primary sector
included industries whose primary business involves the selling of information, where
economic value can be attached. This sector includes those industries identified by
Machlup as knowledge industries (e.g., media and education).
Economic theories of the information society imply that there is growing demand
for information technologies and infrastructure. There is also an increase in information
products and services that generate a return-on-investment of the information
infrastructure and growing usage of technology. The continuing growth in information
goods and services support this premise. The economic inputs and outputs (e.g., costs
and revenues) of telecommunications infrastructure serve as indicators of a move towards
an information society. However, these inputs and outputs do not necessarily reflect the
inherent changes in social behavior resulting from new forms and uses of information
that would truly represent a transition to an information society.

Summary
All the approaches to information society are narrow in perspective and exclude
certain aspects of the others. Bates ( 1984) proposed a set of economic, social, and
cultural dimensions by which an information society can be assessed. This study follows
this broader approach by including social, cultural, and political indicators of
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development to supplement the strict economic approach in past research. Much like the
scatter of the literature, a goal of this study is to provide a broader, more integrated
perspective across disciplines that expands our understanding of development and the
quality of life throughout the world.
These varied approaches to the information society also imply widespread
acceptance of the idea that information and access to it must be provided by an
infrastructure (i.e., telecommunications). This implication also suggests that
telecommunications serves as a useful measure for information. The rapid diffusion of
new telecommunications technologies in the past few years has given rise to claims of the
transition into what is termed the "Information Society." This process appears to have
great social, economic, and political implications for the world system (see for example
Masuda, 1982; Dyson, 1997). For all its promise, however, this transition has not solved
inequities that exist among and between peoples in the world. In fact, there is a widening
gap that exists between the world's rich and the world's poor. The gap is widening
between those who have access to information technology and those who do not. The
gap between the haves and have nots appears to be increasing across and between
countries as well as within a country's own population. The data suggest, for example,
that although certain disadvantaged groups in the United States have increasing access to
new technologies, those with more resources are gaining access at a faster rate, thereby
increasing the gap (National Telecommunications and Information Administration, 1999;
National Telecommunications and Information Administration, 2000). Policies and
proposals currently being addressed in the United States reflect these same issues that
confront developing countries as they shift toward becoming an information society.
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From the international perspective, the industrial countries are continuing to
outpace the lesser-developed countries in access and the rate of diffusion of new
technologies. The information rich are outdistancing the information poor in terms of
their technological capabilities, thereby widening the gap of unequal access. There is
growing concern that unless countries can actively participate in the global information
economy, the result has potentially devastating consequences in terms of development.
Conversely, active members in the global information economy are likely to prosper and
grow. Sinha (1994) notes that "the people of these countries continue to be treated as
objects of development rather than participants in the process of development" (p. 13).
This exemplifies the dilemma between the drive for capital markets by the core and the
need to change by the periphery.
This study investigates the relationship between telecommunications investment
and infrastructure and development. If the relationship between telecommunications
investment and infrastructure and development is strong, it may contribute toward
understanding how this gap occurs and what policy decisions may help to lessen its
effect. Information society theory offers an understanding of the potential benefits and
pitfalls of developmental processes in society as a result oftechnologica~ and resulting,
changes. Together, they offer a new perspective on the definition of development among
both the information rich and the information poor in the global information economy.
As Halloran ( 1994) suggests:
Some still talk in terms of the 'myth of the information revolution' in the
sense that the lives of ordinary men and women have not yet been
radically changed. But the pace is definitely quickening, and although we
may have waited for it much longer than some anticipated a quarter of a
century ago, there are not many today who doubt that, even if it is not
already with us (obviously national differences are relevant here), we shall
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soon encounter an information society in which, according to Bill Melody,
the most distinguishing characteristics will be the 'increasing dependence
of institutions and people on particular kinds of I[nformation] and
C[ommunication] in order to function effectively in their economic.
political. social, and cultural activities" 13 (p. 167).

13

Halloran was quoting Melody (1990).
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CHAPTER THREE
Structural Equation Modeling
Structural equation modeling (SEM) is a statistical method that tests hypotheses
about relationships among observed (i.e., measurable) and latent (i.e., unobserved)
variables. Also known as analysis of covariance structures (Arbuckle and Wothke, 19951999), SEM incorporates but goes beyond multiple regression by accounting for the
modeling of interactions, nonlinearities, correlated independent variables, and
measurement error among the variables. It differs from other multivariate techniques by
accounting for measurement error and correlated residuals. SEM also includes features
of factor analysis for testing the measurement and structural properties of theoretical
models. Once a model is constructed, it can analyze the entire system of variables to test
the extent to which the model is consistent with the data The goodness of fit between the
hypothesized model and the observed data is tested to see how well the model fits the
data. Some difference between the model and the data (i.e., residual) is expected.
although the goal of the process is to minimize the amount of the residual, thus
suggesting a better fit of the model to the data and therefore, the latent constructs to the
observed data.
Factor analysis is commonly used to investigate relationships among observed
data and latent constructs. There are two common types of factor analysis; exploratory
factor analysis, and confirmatory factor analysis. Exploratory factor analysis is used to
identify the relationships among observed variables and the underlying constructs (i.e.
commonalities, influences, or factors) that could explain those observations. This is
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particularly useful when these relationships are unknown and exploratory factor analysis
helps to determine how and how much the measured variables are linked to their factors
(i.e., constructs). Confirmatory factor analysis is more useful to test the relationships
among the data and suspected constructs based upon the researcher's theoretical
knowledge and empirical research. Byrne (2001) suggests the researcher "postulates
relations among the observed measures and the underlying factors a priori and then tests
this hypothesized structure statistically" (p. 6). The model is tested and evaluated for
goodness of fit to the observed data using statistical analysis.
SEM, in contrast, offers a full latent variable model that allows the researcher to
hypothesize a model of causal influences among the latent variables. It includes both a
confirmatory factor analysis model, assessing the relationships among the latent
constructs and their measured variables, and a structural (e.g., regression) model, testing
the relationships between the latent variables. When the causal direction of the full latent
model is in one direction the model is said to be recursive. If the direction of causality is
multi-directional or allows for feedback, it is said to be nonrecursive. There is a higher
degree of complexity within a nonrecursive model, which includes additional constraints
on the data and on the model. Therefore, a recursive model is preferable under
appropriate circumstances.
Where multi-directional causality exists between the latent variables a nonrecursive model is often used. However, where observations are taken at different times
in order to address the issues of causality and multi-directionality, the measured variables
can be staggered in time to capture the influence of one variable on another at different
points in time. This results in a more parsimonious approach that will minimize the
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statistical complexity while allowing for close examination of the complex relationships
between the latent constructs. For example. telecommunications investment. as the
originating variable and captured at a beginning time t, can be expected to have an
influence on telecommunications infrastructure at time t+ 1. At time t+ 2. it is expected
that there will be an influence in the educational outcomes that result from the
telecommunications investment and resulting infrastructure that is built.
There are two basic and important aspects of structural equation modeling. First,
the causal processes in the model are represented by a series of structural (i.e., regression)
equations. Second, the relationships among the variables can be viewed graphically to
allow a clearer conception of the hypothesized model. Measured variables are those that
are directly measured and that serve as indicators of the underlying construct for which
they were chosen to represent. Latent variables (i.e.,factors or unobserved variables) are
theoretical constructs that cannot be directly observed or measured. Therefore, it is
necessary to indicate the presence of these constructs using a combination of measured
observations (i.e., measured variables, sometimes called manifest variables) that are
indicative of a particular construct.
The result is that there are actually two models being tested in the SEM process
(Byrne, 2001 ). The first is what is termed the measurement model and is based upon a
factor analysis, using the confirmatory factor analysis approach. The model is examined
to determine the relationships among the observed (i.e., measured) variables and the
latent (i.e., unobserved) variables or constructs. The measurement model specifies upon
which factor each measure loads. The second model, i.e., the structural model, examines
the relationship between the latent variables themselves. This model specifies which
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latent variables have a direct or indirect influence (i.e., causes changes in) the values of
other latent variables in the model. Brought together in SEM, they offer a technique that
utilizes both factor analysis and multiple regression that has many advantages. First,
SEM allows the researcher to specify the model. This means that the model is built upon
theory and research, with the researcher specifying the constructs and measured variables
which best represent them, rather than relying strictly upon statistical manipulation (i.e.,
exploratory factor analysis) to determine what variables and constructs should be
included in the model. Second, it offers flexibility, by allowing interpretation of the
model even when there is a possibility of multicollinearity. Third, it can use a
confirmatory approach in its use of factor analysis rather than simply generating a set of
factors through an exploratory factor analysis. An exploratory factor analysis can be used
to determine the relationship among latent factors and observed variables. This is not,
however, the primary purpose ofSEM; the beauty ofSEM is in allowing the researcher to
build the model directly from theory and research. Fourth, it allows the researcher to test
the overall model rather than the individual coefficients. In light of the world-systems
approach, this is particularly attractive for this study. Fifth, SEM provides the ability to
test models that have multiple dependent variables, which is clearly the case in the
present study. SEM also tests coefficients across multiple between-subjects groups, as
exists in this study, and offers the ability to handle difficult data (i.e., missing data, nonnormal data, etc.).
Joreskog and Sorbom ( 1993) suggested three approaches to SEM model testing:

strictly confirmatory, alternative models, and model generating. A strictly confirmatory
approach refers to situations where a researcher specifies only one model to be tested.
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The hypothesis is built upon theory and research. data is collected, and the model is
tested for goodness of fit. The drawback to this approach is that it does not allow for any
refinement of the model. The alternative models approach addresses this drawback by
allowing a researcher to test several different models to determine which one has the best
fit. The third approach of model generating, specifies that the model will be developed
along the way; for example, in cases where the initial model provides a poor fit and the
researcher proceeds with an exploratory approach to model generation. In general,
regardless of approach. the purpose is to create a model that is solidly built upon theory
and research and demonstrates a good fit with the data It could be argued that the greater
the refinement, the poorer the meaning of the model because it moves away from the
theory that generated the initial model. This would imply that a strictly confirmatory
approach would be the most desirable. However, according to Byrne (2001 ), this is not
the most common practice. The model generation approach appears to be most common,
which Byrne suggests is based upon the pragmatic aspects of conducting research. As
she states, "Given the many costs associated with the collection of data, it would be a rare
researcher indeed who could afford to terminate his or her research on the basis of a
rejected hypothesized model!" (Byrne, 2001, p. 8).
There are two types of latent variables used in SEM; exogenous and endogenous.
Exogenous latent variables (i.e., independent variables) are those variables for which
change is influenced by factors outside the model being tested. Examples of exogenous
latent variables include age, gender, income, population, etc. Exogenous latent variables
are considered synonymous with independent variables. Endogenous latent variables are
those that are influenced by the exogenous variables within the model; therefore, they can
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be seen as dependent variables. The influence, however, may be direct or indirect. For
example. there may be a direct relationship between increased telecommunications
investment and a reduced waiting time for a telephone. The amount of time a residence
has to wait for a telephone may be reduced if more money for telecommunications is
made available. The influence of telecommunications investment might also have
indirect effects. For example, telecommunications investment may have an influence
upon life span. Increased telecommunications investment may expand the life span by
providing a channel for which educational information about improvements in health care
is transmitted, thus creating a more informed citizenry, resulting in better health care,
leading to a prolonged life span.
In sum, structural equation modeling allows the examination of numerous equations,
including those with multiple endogenous (i.e., dependent) variables. It allows multiple
indicators of latent constructs to be examined and provides an estimation of reliability
and validity. Bollen and Long ( 1993) have summarized the SEM process into five steps:

1.
2.
3.
4.
5.

model specification
identification
estimation
testing fit
respecification
The model is specified by the researcher based on theory and/or research in the

area of study. Identification refers to the process of determining the measures for the
model parameters. Estimation techniques vary and are selected by the distribution
patterns of the variables. Then the model is tested to determine how closely the model
fits the data (i.e., goodness of fit). The model may be respecified in order to improve the
goodness of fit, thus refining the model along the way. Statistical significance testing of
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a structural equation model is evaluated by its degrees of freedom rather than testing the
likelihood of its occurrence by chance. Degrees of freedom. combined with the variety of
goodness-of-fit measures that are available for selection based upon the specific
requirements of the model, determine the adequacy of the model to fit the data.
SEM models are developed through graphical representation of the variables in a
path diagram. where the graphical depiction actually equates to statistical equations
examining the relationship among the variables. Symbols have been designed to portray
specific relationships within the model. Ellipses are used to represent the latent variables
(i.e., unobserved latent constructs); squares represent measured variables; single-headed
arrows represent the influence of one variable on another; and double-headed arrows
represent covariances or correlations between two variables. Error terms are indicated by
a circle and represent two types of error calculations in the model; measurement error,
and residuals. Measurement error can be either random or nonrandom (i.e., error
variance from some characteristic unique to a particular measured variable) (Byrne,
2001 ). Residual error is representative of error that results from the predicted influence
of exogenous variables on endogenous variables. In SEM, both measurement and
residual error terms are treated as unobserved variables, accounting for the remaining
variance not specified in the original model. These are the basic functions offered by the
symbols in a path diagram and explain the primary statistical processes.
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CHAPTER FOUR
Methods of Analysis
Introduction
This study seeks to explore the role of telecommunications in development using
a broad definition of development, including political, social, and cultural change in
addition to the economic impact of telecommunications investment and resulting
infrastructure. There are two phases to this study. Phase one is a pilot study of economic
and social variables and their relationship to telecommunications investment using data
from 107 countries worldwide at all stages of development (Appendix B). Correlations
for the variables are indicated using data for 1999 where available (Appendix D). 14 Both
phases of this study rely on aggregated variables available at the level of the individual
country.
The pilot study serves several purposes. First, it attempts to replicate the findings
from previous research on economic and social variables. Second, the purpose of the
pilot study is to validate the data across sources using updated data and additional
variables than in previous research. Despite the increasing availability of data, much of
the data are self-reported from the individual countries, varying in both types of
measurement as well as consistency over time. The rationale for validating the data is
because the data used in this study comes from similar, and in many cases the same,
sources used in previous research. The data used in the pilot, however, is more recent,
and includes different variables than previous research. Therefore, although data sources
14 Selected data for Phase I that were reported in 1999 were based on 1998 data. For example, life
expectancy at birth is repmed for 1999 but based on 1998 data. See Appendix D.
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such as the United Nations are considered authoritative and are used, their data are
collected from a variety of sources, of which some are not necessarily consistent.
Attempts are made to use the most reliable sources of data that are available, given their
limitations. The pilot study, through its replication and support of previous research
findings, will serve as a rough indicator of the validity of the data. In other words, if the
results corroborate previous findings, it validates the data for use in the second phase of
the study.
The second phase is a cross-sectional study using structural equation modeling
(SEM) to explore the relationship between telecommunications and development.
measured by selected variables representing economic, social, political, and cultural
change over time. One hundred and twenty countries are included in the model
(Appendix C). The SEM methodology is described in greater detail in Chapter 3. The
rationale for using SEM for the second phase of this study is to account for the complex
relationships between the latent constructs representing development as a result of
telecommunications investment and resulting infrastructure. A model is built based on
previous research and theory and tested to determine its accuracy and usefulness in
representing the complex relationships between telecommunications and development.

Data Collection
This study relies on a set of data that has been compiled from multiple,
authoritative sources. No attempt has been made to collect original data. Much of the
data used in this study have been compiled by the World Bank (WB), the United Nations,
and the International Telecommunication Union. All three multilateral organizations
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collect data on telecommunications, some of which overlap with each other, although
some is unique to each organization. However, they all rely on numerous other data
sources (e.g., data supplied by individual countries) used to compile their reports.
The organizations from which the data was collected exercise considerable effort
to standardize and integrate related data sets drawn from a wide range of sources.
Despite these efforts, it is important to recognize their limitations. Complete
standardization across sources cannot be guaranteed. Differences in statistical methods,
dates of coverage, data collection practices, and definitions differ among the primary
reporting sources, therefore, the indicators must be carefully interpreted. Additionally,
many developing countries are not well versed in data collection and statistical practices
which impacts the availability and reliability of their data. Further, comparisons within
and between countries involve complex calculation differences (e.g., PPP), which have
no complete and accurate solution.
The multilateral organizations collect data that are drawn from sources considered
to be the most authoritative. However, these data are subject to margins of error because
the multilateral organizations attempt to fill gaps left by the reporting source using
available secondary information where available. This is particularly true for more recent
years, when data is sometimes not available from national statistical sources.
Nonetheless, data gaps exist for many indicators, and some countries are covered only
partially.
The data in Phase I are taken primarily from the ITU and the UN. Additional data
for Phase II are taken from the Organisation for Economic Cooperation and Development
(OECD), the World Bank, and Freedom House, a non-profit organization that tracks
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political freedoms worldwide each year. The ITU data are compiled on a country-bycountry basis and are reported for those countries ·~here there is reasonable assurance
about the validity of the data" (International Telecommunication Union, 2001c, p. 1).
The ITU compiles data over time from sources that provide sufficient data to allow for
cross-country comparisons over time.
The countries used in the frrst phase of this study were compiled from the
countries used in the UN (United Nations Development Program, 1999; United Nations
Development Program, 2001) and the ITU (International Telecommunication Union,
2001c) reports. Countries were eliminated if they did not appear in both sources or if too
much data was missing. Countries were excluded for any missing data in Phase 1. Small
amounts of missing data were allowed in Phase II based on the ability of SEM to
accommodate. For example, 2% of the cases were missing for GDP per capita measured
at PPP in 1995. SEM statistically estimated the value for the missing cases.
The countries used in both phases of study are compiled and listed in Appendix B.
Phase I included 107 countries and Phase II included 120 countries. Both phases
included 89 of the same countries. Phase I included 17 countries not included in Phase II
(Table 3). Phase II included 31 unique countries which are presented in Table 4.

Table 3. Countries Included in Phase I But Not in Phase II

Barbados
Bolivia
Burundi
Cape Verde
Cuba
Ecuador

Ghana
Guyana
Kazakhstan
Myanmar
Namibia
Qatar
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Solomon Islands
Tanzania
Ukraine
United Arab Emirates
Viet Nam

Table 4. Countries Included in Phase II But Not in Phase I

Angola
Argentina
Armenia
Azerbaijan
Belarus
Benin
Botswana
Burkina Faso
Central African Republic
Chad
Cote d'Ivoire

El Salvador
Kenya
Korea. Republic of
Macedonia. TFYR
Madagascar
Malawi
Mali
Moldova. Republic of
Mozambique
Oman

Panama
Paraguay
Saudi Arabia
Senegal
Sierra Leone
Tajikistan
Togo
Tunisia
Yemen
Zimbabwe

There are theoretical problems with some of the available data. The fundamental
purpose of measuring development is to assess the quality of life. This is problematic for
several reasons. First, development is an ambiguous term that cannot be easily tested.
Second, it inherently introduces bias. Who is to judge the quality of life? On what basis
is development to be determined? By what set of criteria? Third, the data that is
collected will reflect subjective answers to these questions, which may present additional
problems. For example, the UN measures "knowledge" by adult literacy rate and school
enrolment. It has been suggested that innovation is primary to a nation's development,
particularly in its potential for economic output. This selection of variables is arguably
limited. Why not add numbers of patents (applications and grants), the production of
scientific and technical publications, the amount of government expenditure in research
and development, for example?
Wilks (1998) criticized The World Development Report by suggesting its bias is
based on its need to justify its continuation. He further suggested that the UN research is
not necessarily objective and may falsely be presenting itself as representing well103

accepted views. Castles (Friends of the Chair of the United Nations Statistical
Commission. 2000) made similar criticisms of The Human Development Report. 1999.
His criticisms, although mostly of statistical analysis in general, also raised the question
of misrepresentation. These criticisms support the possibility of bias in not only the
interpretation of data, but also in the type of data that is collected. This suggests that the
data that is collected for measuring development may need to be modified.
Despite these criticisms, the data that has been collected by these organiz.ations is
the only data that is available and must serve as the basis for this study. The purpose of
this study is to compile and aggregate variables that provide a broader understanding of
development than would be limited to a strict economic perspective. Aggregate variables
provide a "snapshot" of a nation at a given point in time by describing specific
characteristics. The unit of measurement, therefore, is at the level of the country. In this
case variables are representations of selected characteristics related to development,
including economic, social, political, and cultural of a given country. Measures are then
aggregated using these representations as reflective of the state of the world.

Phase 1: Pilot Study
A pilot study was carried out during the initial stages of this study, focusing on
economic and social development in relation to levels of telecommunications investment.
Although different variables were selected to test the relationship between
telecommunications investment and socioeconomic development, the results validated
earlier findings from previous research. The purpose of the pilot was to determine the
strength of relationship between telecommunications and socioeconomic development
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and which factors contribute most to explaining that relationship. In order to accomplish
this, those variables most commonly used in previous research were included in the
study. The list of these variables is provided in Appendix D.
There is a methodological issue that needs to be addressed in Phase I. There are a
number of variables that could be considered to be relevant to development, the selection
of which is not always clear. Previous research has utilized a wide range of variables in
an attempt to measure similar constructs in their model. Therefore, the variables included
in Phase I of this study were selected to control for the same unit of measure. Data from
the International Telecommunication Union are used, itemizing both the necessary
economic inputs (e.g., total investment in telecommunications per capita by country) and
outputs (e.g., GDP per capita by country). This allows the same unit of economic
measurement to be used, rather than relying on a proxy variable (e.g., numbers of
telephone lines per capita).

Independent variables
Two independent variables were identified for use in the Pilot Study. These
included annual telecommunications investment, from the International
Telecommunication Union, and the Technology Achievement Index, from the United
Nations Development Program. The Technology Achievement Index (T Al) was just
introduced in the last two years by the United Nations and serves as an index measure of
technological achievement. 15
15 The Technology Achievement Index is calculated by combining measures of technology creation (i.e.,
patents and royalty and license fees), diffusion ofrecnet innovations (i.e., Internet hosts per capita and
high- and medium-technology exports), diffusion of old innovations (i.e., telephones per capita, both main
lines and cellular, plus electricity consumptim per capita), and human skills (i.e., mean years of schooling
in the population aged 15 and above plus the gross tertiary science enrolment ratio). See the UNDP Human
Development Report, 200/ for additional computational information.
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Annual telecommunication investment (Source: ITU)
Annual telecommunications investment is the primary independent variable used
in the pilot study. It refers to the expenditures associated with ""acquiring the ownership
of telecommunication equipment infrastructure" (i.e., land, buildings, computer software)
(ITU, 2001, p. 5). It includes expenditures on the initial acquisition and additions to
existing installations. Investment amounts are provided in the currency of the country.
In order to test for correlation, the units must first be standardized. All national
currencies were converted into dollars at the date of fiscal year end per country. For
example, Albanian leks were converted into U.S. dollars on December 31 of each year.
Conversion rates are taken from the U.S. Federal Reserve Bank.

Technology Achievement Index (Source: UNDP)
The United Nations considers this variable to represent the number of telephones
(mainline and cellular) per 1,000 people. It is not measured through a simple division
process, however. Historically, one measure of telecommunications in countries has been
through the use of electricity measurements. Because electricity is vital to
telecommunications, its increase is often attributed to telecommunications activities that
are increasingly prevalent in modem society. Therefore, these two indicators (i.e.,
electricity and telephony) are used in combination since they represent the use of
telecommunications. The Technical Achievement Index expresses these two measures in
logarithmic form in order to normalize the data and make sure that the skewed
distribution is addressed.
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Dependent Variables
The dependent variables in this pilot study include selected social and economic
development indicators. The choice of these variables was based upon reviewing the
literature that showed that the national product (measured by GNP or GDP) was the most
common and reliable measure of economic change in relation to telecommunications
investment. Telecommunications revenues serve as an output measure in relation to
telecommunications investment. Therefore, the following variables were identified this
study as dependent variables to determine the relationship between telecommunications
investment and economic development:
Gross National Product measured at PPP (Source: UNDP)
Telecommunications Revenues (Source: ITU)
Total revenues ($US)
Per capita
Per main line

'J:here are several social variables that could be used in this study. However,
particular data collected by the United Nations Development Program serve as useful
indicators of social development. The Human Development Index (HDI) is a summary
index of development variables detennined by the UNDP. It is based on three indicators
including life span (i.e., longevity), education (measured by literacy and educational
enrollment data), and standard ofliving (measured by real GDP per capita). Specifically,
the UNDP measures the HDI as a "'simple average of the life expectancy index,
educational attainment index, and adjusted real GDP per capita (PPP$) index, and so is
derived by dividing the sum of these three indices by 3" (UNDP, 2001, p. 14). The HDI
has been scrutinized for being overly simplistic in its approach to measuring
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socioeconomic development. Economists have criticized it for claiming it can account
for all the various facets of development into a single score that accurately represents
development and can be used to measure changes in development over time (Castles,
1998). Despite its criticism, the UN has used the HDI since 1990 to offer a macro view
of global changes in development. Because of the question about its applicability, the
HDI was used in the initial correlation to determine the statistical relationship between
development (broadly represented here by the HDI) and telecommunications investment.

It was also correlated with GDP 16 to determine the strength of its relationship with the
HDI.
The Human Development Report 2001 (p. 14) cautions readers not to use the HDI
as a consistent measure over time. Due to modifications in the data that is compiled and
the computation of the index, it is not comparable between years. Therefore, the HDI
must be used with particular caution in a time-series as the data are inconsistent over
time. This is of particular interest to the second phase of the study that looks at change
over time.
Another approach to investigating the relationship between telecommunications
and social development that would be a useful alternative to the HDI would be to isolate
individual variables that represent the same concepts as in the HDI. These include the
variables outlined in Table 5 and are grouped according to main heading. These are
16

The real GDP per capita is calculated in purchasing power parity numbers for better cross-country

com pan son.
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Table 5. Selected Social Development Variables and Representative Sources

Health

Education

Information Society

Life expectancy
at birth (Source:
UNDP)

Literacy rate (Source:
World Bank)

Largest city teledensity
(Source: ITU)

People living with Illiteracy rate
HIV/AIDS
(Source: UNDP)
(Source: UNDP)

Rest of country teledensity
(Source: ITU)

Access to safe
water (Source:
UNDP)

Cellular subscribers per
100 inhabitants (Source:
ITU)

Infant mortality
rate (Souce:
UNDP)
Maternal
mortality rate
(Source: UNDP)

Public expenditure on
education per GDP
(Source: World
Bank)
Unemployment rate
(Source: World
Bank)
Combined primary,
secondary and
tertiary gross
enrollment ratio(%)
(Source: UNDP)

Public
expenditure on
health as% of
GDP (Source:

Number oflntemet hosts
(Source: ITU)

Population
Population
density
(Source:
World Bank)
Urban
population
(Source:
World Bank)
Rural
population
(Source:
World Bank)
Total
Population
(Source:
World Bank)

Structure of the economy
(Value added as% of GDP
for Agriculture, Industry,
Manufacturing, Services)
Number oflntemet users
(Source: ITU)

World Bank)

representative sources indicated under each variable and the data may be available from
other sources as well.

Labels
Three nominal variables are included in this study to provide useful label options.
The first is the level of a country's development (i.e., low, medium, high) as used by the
World Bank (2001 ). This is useful for organizing the output of analyses into ordered
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econonuc groups. The second nominal variable is the name of the country. This is also
useful in identifying specific countries within the results of the analysis. This is
particularly helpful for identifying outliers and explaining differences that set them apart.
The same applies to the third nominal variable, country code. In cases where a country's
name is too long to be useful in graphs, an abbreviated country code was used as a
representation of the full name. Country codes (Appendix B) were taken from the
standard authority list developed for MARC (machine readable cataloging) record format
by the Library of Congress.

Statistical Tests
According to Saunders, Warford, and Wellenius (1994), there are two methods
most commonly used to assess "the effect of telecommunications at the macroeconomic
or country level." (p. 85). The first is to use correlation or regression analysis.
Correlation shows whether an association exists between variables and the strength of
that association.
Regression analysis builds a model specifying the parameters of that model based
on telecommunications and economic activity data. It is often used in cross-sectional
studies, where the variables are compared across multiple countries over a single period
of time. It is also used in time series studies, where a single country's are followed over
time. The second method commonly used in macroeconomic studies is structural
economic analysis. This method calls for a "bottom-up" approach, utilizing input-output
analysis, analyzing the coefficients of each sector, of which one is telecommunications.
For the purposes of this study, correlation and simple regression will be used.
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Transformation should be based on underlying distributions and will be transformed
using the natural log of the data to standardize the variances of the data. making it easier
to see any trends.

Limitations of Methodology
Although aggregate analysis has been used since the 1960's to demonstrate the
relationship between telecommunications and economic growth, it has several
limitations, which must be addressed. One problem with aggregate analysis is that data
may not be comparable between industrial versus developing countries. Anomalies are
likely to appear in certain segments of national data. For example, the OPEC countries
might be classified as industrial (i.e., developed) countries if judged solely on the basis of
income. These countries do not, however, meet other criteria for developed countries
(e.g., literacy rates, teledensity, etc.). This method also does not account for differences
between data and data sources, and in some cases may be comparing apples and oranges,
rather than apples and apples.
The development of a single model through the use of regression analysis tends to
ignore the complex relationships between variables that were excluded from the study. It
is possible to regress GDP per capita against telecommunications investment and to also
regress the HDI against telecommunications investment. Both GDP and HDI, as
dependent variables cannot, however, be regressed against investment within the same
model to determine the aggregate effects that represent the notion of social and economic
development. This was determined to be the biggest limitation with regression; that it
could not accommodate a model design with multiple dependent variables. Therefore,
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the relationship between telecommunications and development cannot be answered using
this methodology. For this reason in particular, a structural equation model was used in
the second phase of study.
In summary, the results of the pilot study validated the findings of previous
research that suggested a strong relationship between telecommunications (measured by
investment per capita in the pilot study) and social and economic development (measured
by the HDI and GDP per capita at PPP, respectively). The results of the pilot study are
presented in Chapter Five. The strong relationship found between telecommunications
investment and social and economic development is encouraging with regard to the
second phase of study, the purpose of which is to explore the role of telecommunications
in development, more broadly defined to include measures of economic, social, political.
and cultural change.

Phase II: The Structural Equation Model
Structural Equation Modeling (SEM) offers many advantages for the purposes of
this study. It models the interactions, nonlinearities, correlated independent variables,
and measurement error between the variables, and will accommodate the multiple
dependent variables included in this study. It offers an exploratory factor analysis used to
identify the relationships between observed variables and the underlying constructs that
potentially explain those observations. In this case, the underlying constructs or factors
include economic, political, social, and cultural aspects of development. The observed
variables include data taken from the sources previously used in the pilot study as well as
additional sources.
I 12

In order to construct a structural equation model. it is necessary to identify the
latent constructs (i.e .. unobserved variables). These cannot be measured directly but
represent the underlying construct of the observable variables that serve as their measure.
In this study, the latent constructs are those aspects of development that represent
economic, social. political, and cultural change. Each of these is directly measured by a
minimum of three manifest (i.e., observable or measurable) variables. The final selection
of these variables will depend upon the goodness of fit in the overall model. Therefore,
this study adopts a model generating approach to structural equation modeling as
suggested by Joreskog and Sorbom (1993).
It is important in structural equation modeling to make explicit the latent variables
that are exogenous (i.e., independent) and those that are endogenous (i.e., dependent).
This means that the model will be developed along the way; in case the initial model
provides a poor fit and an exploratory approach to model generation is required. Despite
this approach, the selection of variables to be included in the model is based upon
previous theory and research.
Because ofSEM's capability of accommodating multiple dependent variables as
well as independent variables, coupled with the broader approach to include political and
cultural as well as economic and social factors of development, it was useful to
reconsider the selection of variables for inclusion in the study. There were several
constraints to consider. First, there are only about 190 recognized countries in the world,
for which data in all categories is sketchy at best. The choice of variables was limited to
those that had available data that met the methodological and theoretical constraints in
this study. This resulted in a compromised data set for 120 countries. The number of
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countries could have been expanded if more variables were eliminated. but would have
narrowed the focus and the contribution of this study. Second. a general rule-of-thumb
for structural modeling is to use one variable for every five cases in the sample. 17 The
reason for this rule is to avoid underspecification of the model. resulting in an invalid
model. For example, if the number of cases in a study is 100, then there should be no
more than 25 variables at the most. Because the n in this case is 120, that means that
there should be no more than approximately 25-30 variables in the specified models.
including the additional parameters in the model (i.e., the latent variables, error terms,
and residuals).
Each of the areas of development is represented by variables that have either been
identified in prior research or identified as useful for defining that aspect of development
were included in the study. Appendix G contains a list of possible variables for which
data were available and were identified in either previous research or were theoretically
plausible representations of each of the four latent constructs. The model was graphically
represented using the AMOS 4.0 program. In AMOS, the latent constructs are
represented by ellipses and measured variables by boxes. Error terms and residuals are
encased in circles (Figure 3). Once the variables were entered into the graphical model,
analysis was run to determine the goodness of fit. SEM allows model testing to be
strictly confirmatory or exploratory (see Chapter Three). Because there are many
possible combinations of variables representing the role of telecommunications
investment and infrastructure in development this study takes an exploratory approach to
model testing. Although there are many variables available for use in the mode~ they are
This estimate is based on conversations with Dr. Tom Ladd in the Department of Management who
graciously provided counsel and guidance on the SEM methodology for phase 2 of this study.
17
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limited in their ability to represent the constructs of development. Selection of variables
is based upon previous research and theory and then tested in the model. The model is
then modified where the initial and subsequent model tests provide a poor fit and iterative
changes (i.e., selection of different variables) are used to maximize the fit of the model to
the data
Although the data were selected for theoretical reasons or were based on previous
research, the model approach used in this study is recursive. It does not directly account
for bi-directional influence in a single model. Instead, multiple models are generated
over three different time periods to account for the influence of results from one model to
the next. In addition, within each model, measured variables may be observed for
different years in order to account for the influence of one construct on another. For
example, telecommunications investment is the beginning point of each model (Figure 3).
In Model 1, telecommunications investment (coded here as telinv9 l) is what was
invested in telecommunications in 1991 and is linked in a causal sense to "teleinfra,"
which represents telecommunications infrastructure. Telecommunications infrastructure
is treated as a latent variable expressing the underlying construct for the measured
variables "mainln93" (number of main telephone lines per 100 inhabitants in 1993),
"cells93" (number of mobile phones per 1,000 inhabitants in 1993), and "pcs93" (the
number of personal computers per 1,000 inhabitants in 1993). All measured variables for
telecommunications infrastructure are lagged behind telecommunications investment by
two years. Use of a one year time lag between the variables was first suggested by Chen
and Kuo ( 1985). The time lag in this study was expanded to two years based on the
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rationale that one year is not enough time for the infrastructure to actually materialize
from prior investment. The measured variables for the social. economic, and cultural
constructs were then lagged another two years for the same reason. These variables are
coded for the year 1995.
The same design process was then repeated for two more models. Model 2 begins
with telecommunications investment in 1993, followed by telecommunications
infrastructure in 1995 and the development factors following in 1997 (Figure 4). Model
3 begins with telecommunications investment in 1995, followed by telecommunications
infrastructure in 1997 and the factors of development following in 1999 (Figure 5). So,
Model 1 is generated at time t; Model 2 is generated at time t+ 2 (time plus two years);
and Model 3 is generated at time t+4 (time plus four years).
There are several purposes for utilizing multiple models at different points in
time. First, it removes the statistical complexity of using a non-recursive model in SEM.
Second, it accounts for bi-directional effects indirectly, by allowing the economic results
from Model 1 to be inherently integrated in telecommunications investment in Models 2
and 3. Third, it captures the effects of change over an important nine year period that
witnessed historical events ranging from the fall of the Berlin wall to the
commercialization of the Internet and the rise of the World Wide Web, all of which are
related to the process of global development.
In all three models, measured variable names are limited to eight characters.
They begin with a three to six letter name followed by two numbers that represent the
year of the variable. Multiple variables were tested in the model at different times to
maximize the fit of the model. A list of all variables tested is included in Appendix G.
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Despite multiple iterations in model testing (i.e., the structural model) and
parameter estimates (i.e .. the measurement model), effects of selected variables in the
model were considered subtle. For example, the latent social variable could be expressed
by a variety of health indicators for each year. The possible health variables in the study
included: 1) health expenditure per capita; 2) number of hospital beds per 1,000
population; 3) number of physicians per 1,000 population; 4) immunization, DPT
(diphtheria) (percent of children under 12); 5) mortality rate, infant (per 1,000 live
births); 6) fertility rate, total rate per woman; and 7) life expectancy at birth (Appendix
E). Despite the similarity in their representations of health indicators, the parameter
estimates for the individual variables suggested that life expectancy at birth served as the
best representation of health indicators in the model, (i.e., its inclusion improved the fit of
the overall model compared to the other indicators). The parameter estimates for these
variables were lower than those included in the final model.
The social construct also included a measured variable to represent education.
Educational data were not readily available for all countries using comparable
measurements so literacy was used. In addition, urbanization was included as a
demographic variable to represent shifts in population patterns. Social change, therefore,
is measured by three variables including literacy rates (age 15-24, percent of the
population) (literYR), life expectancy at birth (lifexpYR), and urbanization (i.e., urban
population as percent of total population) (urbanYR). 18
Economic change is expressed as a single measured variable. gdpcapYR. 19 This
variable accounted for so much of economic change in the model that it was not
18
19

Literacy data are from UNESCO. Life expectancy and urbanimioo data are from the World Bank.
GDP per capita measured at PPP in current international dollars is from the World Bank.
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necessary to use other economic measures. In fact, the inclusion of other economic
measures in the model resulted in a poor-fitting model and were eliminated. The other
measures that were considered and tested in the model included: 1) Gross fixed capital
formation (GFCF) (% of GDP); 2) Gross fixed capital formation (GFCF) per capita
(US$); 3) Urbanization(% of population in urban areas); 4) Trade(% of GDP, PPP); 5)
Military expenditures(% of central government expenditures); 6) Industry, value-added
(annual% growth); 7) Agriculture, value-added(% of GDP); 8) Telephone revenue per
main line (current US$); and 9) Information and communication expenditure (% of GDP)
(Appendix E).
Political change is expressed through three measured variables including
represented by press freedom (pressYR), political freedom (politYR), and civil liberties
(civilYR). The political data are from Freedom House and are measured on a one-toseven scale, with one representing the highest degree of freedom or liberty and seven the
lowest. Additional measures that were considered for the models but not included in the
final model due to poor parameter fit were military expenditures (as % of central
government expenditures), and number of military personnel (% of total labor force),
and women's participation in parliament (in absolute numbers) (Appendix E).
Cultural change was the most problematic of the constructs in this study because
of the ambiguous nature of the concept itself. What is culture and how can it be
quantified? The determination of measured variables for this construct was determined
primarily on available data. Because of the problems identified throughout this
dissertation with what constitutes culture, coupled with the lack of appropriate data to
represent cultural measures, the choice of measured variables was difficult. The number
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of passenger cars per 1.000 people (cars YR). the number of television sets per 1.000
people (tvsYR), and the number of women participating in government (womparYR)
were selected to represent cultural change in this study.
Telecommunication variables in this study could also have included a number of
choices (Appendix E). Those that were tested included:
□
□
□
□
□
□
□
□
□

□
□
□
□

Total full-time telecommunications staff
Electric power consumption (kwh per capita)
Mobile phones per 1,000 population
International telecommunications, outgoing traffic (minutes per subscriber)
Internet Users (total)
Internet Hosts (total)
Daily newspapers per 1,000 people
Personal computers per 1,000 people
Cable television subscribers per 1,000 people
Fax machines per 1,000 people
Mainlines per 100 people
Mainlines per 1,000 people
% of residential main lines

The variables that were used in the final model, i.e., those that provided the best
parameter estimates, were number of main telephone lines per 1,000 people mobile
phones per 1,000 population, personal computers per 1,000 people.
Several variables were tested as representative of more than one construct. For
example, women's participation in parliament (womparYR) was initially included as part
of the political construct but had a higher regression weight as part of the cultural
construct where it was retained in the final model. It makes sense that some of these
variables would have some degree of overlap between the constructs due to the inherent
ambiguity associated with their definitions. Another example is the inclusion of
televisions within the cultural construct. Televisions, according to the International
Telecommunication Union (2001a), could be construed to belong within the
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telecommunications infrastructure construct instead. 20 However, televisions serve a dual
purpose of not only representing the channel of communication. they also serve as a
measure of the message (i.e., information content) that is received by a population. The
increased number of televisions within a population suggests several possibilities. An
increasing number of televisions owned by a population may contribute toward increased
awareness of social issues and lead to increased benefits and political participation.
Ownership of a television may also indicate a certain level of wealth. and possibly status,
particularly within cultures where television is proportionately expensive (i.e., countries
in the periphery). The elite population of a country may be the only group that can afford
to own television(s). However, if this is the case, the use of televisions as a measure of
culture may be more a measure of class difference within a country, rather than a measure
of development across countries.
Once the variables were selected for the model, the paths of influence were
manipulated for best fit. Previous research and theory suggested that the flow of effects
might proceed from telecommunications to economic change then to social. political, and
cultural effects concurrently (Figure 6). This path suggests that telecommunications
infrastructure influences economic change first, with later results in social, political, and
cultural change. The measured variables representing social, political, and cultural
change were manipulated to follow two years after the economic variables. Although this
made sense, it did not result in the best fit of the model. After additional manipulations
of the paths and corresponding timing of the variables, the best model fit resulted from
20

Please refer to the definitions in Chapter I for the discussion on the definition of telecommunications.
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Figure 6. Theoretical Paths of Influence

the flow of telecommunications investment to economic, social, political. and cultural
change simultaneously (Figure 7). The difference between these two models reflects the
theoretical dilemma identified previously in Chapter Two. One perspective suggests that
the economic outcome of telecommunications investment and infrastructure is the
predominant concern, with the resolution of other development issues once economic
growth occurs (Figure 6). The other perspective suggests that a more holistic approach is
necessary to fully understand the role of telecommunications investment and
infrastructure in development (Figure 7). This implies that telecommunications
infrastructure influences economic, social, political, and cultural change simultaneously.
The variables in the models are held constant over the three time periods. This
maintains a consistent assessment of change that may be represented in the models over
time. There is one exception to this because of data availability. The number of women
participating in government (womparYR) is only available for years 1995 and 1999.
Therefore, for wornpar99 is used in Model 2 and repeated again in Model 3.

Telecommunications infrastructure
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➔
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➔

political

Figure 7. Best Path oflnfluence
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CHAPTER FIVE
Results
Introduction
The purpose of this study is to explore the role of telecommunications in
development. fhis chapter will present the findings from the analysis of results. General
observations about the data set are provided first. The results of the pilot study will be
presented next. followed by the results of the structural equation model.

Summary Statistics
One hundred and thirty-seven countries were included in both Phase I (Pilot
Study) and Phase II (Structural Equation Model) of this study across all levels of
development. including developed ( core) countries. transitional economies (semiperiphery), and developing (periphery) countries (Appendix B).

Forty-two countries

were counted as core. twenty-one that were in the semi-periphery, and twenty-five in the
peripheral category, based on similar divisions established by the Human Development

Report 2001 (United Nations, 2001 ).21 Of the 137 countries, 107 were included in the
pilot study and 120 were included in the structural equation model.

Countries were

selected based upon the data that were available for the variables identified for each
phase of the study.

!I The UNDP utilizes the HDI to rank the COlDltries included in the annual Human Developmenl Report.
This measure is primarily economic and can serve as an approximation for the breakdown of countries into
the core, semi-peripheral, and peripheral classifications used in this study.
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Results of the Pilot Study
The pilot study was conducted to test for strength of association between
telecommunications investment and socioeconomic development. Correlation and
simple regression were used. A logistic transformation of the telecommunications
investment variable was conducted prior to analysis because of its uneven distribution
across countries. The UN index variables, the T Al and the HDI, were already
transformed. It was not necessary, then, to transform them again for the purposes of this
study.
Selected variables were first graphed with telecommunications investment per
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capita to see what relationship might exist. Three variables were selected for this pilot
study. Socioeconomic development was measured using the Human Development Index.
Economic growth was measured using GNP per capita (measured at PPP).
Telecommunications investment per capita was plotted with the Human Development
Index to reveal a nonlinear distribution (Figure 8). The investment data were then
logarithmically transformed in order to standardize the variances in the data. Figure 9
shows the scatterplot for telecommunications investment after transfonnation measured
with the HDI.
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Another scatterplot of the same data by level of development reveals an
interesting pattern (Figure I 0). There are several interesting observations in this plot.
First, there are distinct clusters of development associated at different points on the plot.
The levels of development are indicated by color. The developed or core countries are
labeled "1" (red) for the ease of thinking of them as the outdated term, "first world." The
transitional economies or semi-peripheral countries are labeled "2" (green) for "second
world." The developing or peripheral countries are labeled "3" (blue) for "third world."
Second, there are four data points that are outliers and are of particular interest.
Australia, labeled "at," appears to be high on the HDI scale but low on
telecommunications investment per capita. This is probably explained by an error in the
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reported telecommunications investment figure because it is very low by comparison to
the same figure for the previous few years. Nepal, labeled "np," scores quite low on
telecommunications investment per capita but seems to be at the high end of HDI for its
category of development. Myanmar (aka Burma), labeled "ma," appears to be
substantially low in both telecommunications investment per capita and HDI. Of great
interest is Albania, "aa," which appears to be at a very high level of development for its
category but spends relatively little on telecommunications investment per capita.
Graphs of telecommunications investment per capita with additional variables are
presented in Appendix I.

Correlations
All variables were correlated for several reasons. First, those with Pearson's
correlation coefficients of .8 or higher were evaluated to determine whether they
indicative of multicollinearity and would possibly warrant removal from the data set
(Table 6). Second, economic growth, social development, and telecommunications
investment were tested to see if there was a relationship between them and the strength of
that relationship. If the correlation coefficients were high enough (i.e., .5 or above) it
would indicate a strong association between the telecommunications and development
variables. For example, where telecommunications investment is highly correlated with
GNP per capita, it suggests a strong relationship between the two variables. Third, it was
also interesting to see whether there was strength of association between variables that
have not been used in this type ofresearch before. The Technology Achievement Index
(TAI), for example, was just introduced in the last two years by the United Nations and
serves as an index measure of technological achievement. The TAI was strongly
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correlated with social development variables (Table 6). It was highly correlated (.965)
with cellular subscribers which is indicative of the expected multicollinearity due to the
inclusion of number of cellular telephones in the calculation of the T Al. For this reason,
the TAI was removed from consideration in this study. It was also strongly correlated
with GNP per capita. however, which is not included in the TAI computation. This
suggests there may be an underlying construct between GNP per capita and TAI that
would warrant further investigation in future research.
Telecommunications investment per capita had been transformed for the purpose
of displaying the data pictorially. The transformed data were not used during the
correlations in order to assess the strength of association. Many of the variables are
highly correlated. Those that were highly correlated and statistically significant are
presented in Table 6. Others were removed from consideration in this
study. For example, telecommunications investment per capita was not significantly
correlated with either the adult rate (% ages 15-49) of persons living with HIV/AIDS in
1997 or the total number adults and children ages 0-49 living with HIV/AIDS in 1997
(UNDP, 1999). Telecommunications investment was most highly correlated with the
number of cellular subscribers per 100 inhabitants ( .645), which can reasonably be
interpreted as related concepts. Investment is necessary to create the infrastructure that
results in an increase in the number of cellular telephone subscribers. The investment
variable was also strongly correlated with GNP per capita, also suggesting a relationship
between the two variables. This is reasonable since both are monetary measures of
national scale. In addition, telecommunications investment per capita was significantly,
but not as strongly correlated with the remaining social measures, including the HDI
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Table 6. Correlation of Selected Variables for the Pilot Study
Telecom
investment per
capita
(U.S.$)1999

Telecom
investment per
capita (U.S.$)
- 1999
Sellular
subscribers
oer 100
inhabitants
ONPper
~apita
measured at
PPP- 1999
[Adult literacy
Irate (% age 15
and above)
Life
expectancy at
t>irth (years) 98
Combined
primary,
secondary and
tertiary gross
enrollment
ratio(%)
TAI - '99
HDI - '99

Life
Cellular GNP per Adult
Combined TAI literacy expectancy pnmary, 1999
subscricapita
at birth secondary
bers per measured rate(%
(years) and
100
at PPP - age 15
1998
1999
and
tertiary
inhabiabove)
gross
tants
enrollment
ratio(%)
.637**
.328**
.413**
.444** .627**
1 .645**

HDI1999

.493**

'

.645**

1

.906**

.496**

.589**

.618** .965**

.716**

.637**

.906**

1

.580**

.671 **

.737** .955**

.810**

.328**

.496**

.580**

1

.675**

.773** .585**

.855**

.413**

.589**

.671 **

.675**

1

.708** .663**

.889**

.444**

.618**

.737**

.773**

.708**

1 .686**

.875**

.627**

.965**

.955**

.585**

.663**

.686**

1

.798**

.493**

.716**

.810**

.855**

.889**

.875** .798**

1

** Correlation is significant at the 0.01 level (2-tailed).
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(.493). combined primary, secondary, and tertiary gross enrolment ratio(%) (.444), life
expectancy at birth (.4) (.413), and the adult literacy rate(%) of persons aged 15 and
above (.328). This suggests that there is a stronger relationship between
telecommunications investment and economic measures than between
telecommunications investment and social measures of development. There is enough
evidence, however, to warrant further investigation into the relationship between

Table 7. Correlation of Transformed Telecommunications Investment Per Capita with
HDI and GNP Per Capita

Human
Development
Index - 1999

Telecommunicatioru
Humai1 GNP per capita
Developmen1 measured at PPP - investment per capita (U.S.
dollars) - 1999
Index - 199c
1999
.503**
Pearson
1
.807**
Correlation

.00(
Sig. (2-tailed)
8(
N
lOt
GNP per
Pearson
.807**
1
capita Correlation
measured at
PPP - 1999
.00(
Sig. (2-tailed)
80
80
N
TelecommuniPearson
.503**
.657**
cations Correlation
investment per
capita (U.S.
dollars) - l 99~
Sig. (2-tailed
.000
.000
.00(
Sig. (2-tailed)
.000
8(
N
106
N
80
106
** Correlation is significant at the 0.01 level (2-tailed).
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.000
106
.657**

.000

80
1

1O(i
1O(i

telecommunications investment and social measures of development at a deeper level.
This will be addressed in Phase II of the study.
After evaluating the results of the correlation. it was determined that the best
measures of socioeconomic development included the GNP per capita measured at PPP
and the HDI. These would be further investigated in relation to telecommunications
investment. Results of the correlation of these variables are presented in Table 6. The
results of the correlation suggest several things. First, there is a strong relationship
between telecommunications investment per capita and GNP per capita, which suggests
that telecommunications investment is strongly associated with economic growth.
Second, there is a strong relationship between telecommunications investment per capita
and the Human Development Index (.657), which suggests that telecommunications
investment is strongly associated with social development. These relationships are all
statistically significant at the .01 level, meaning that these relationships have a less than
one percent likelihood of happening by chance.
Another interesting correlation appears here. The two variables, HDI and GNP
per capita, are also highly correlated (.807). This could have several meanings. It could
mean that they are simply related. However, GNP is strictly a monetary term where HDI
is not. HDI has an economic component but it also measures life expectancy and school
enrollment. However, like the TAI, there is enough suspicion of multicollinearity
between the HDI and GNP per capita to warrant a different approach in the second phase
of study. This same suspicion could likely be extended to most index measures,
particularly those that share components or related elements to other measures included
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in the study. As a result, the second phase of study will exclude index variables wherever
there are overlapping measures.
After correlation was run and the final set of variables identified, linear regression
was run, using telecommunications investment as the independent variable and the social
development and economic growth variables as the dependent variables. Saunders,
Warford, and Wellenius ( 1994) reported using stepwise elimination to remove those
variables that did not contribute significantly to the variance in the regression model. If
the model in the pilot study contained multiple independent variables and a single
dependent variable it would be possible to utilize this elimination technique in identifying
which variables accounted for the greatest amount of variance. Because the model
contained multiple dependent variables, however, and a single independent variable it
was not possible to examine them in a single regression model. Therefore, the model
contained no redundancy among the variables so no elimination of variables was
necessary.
Results of the regression support the findings of the correlation. The results are
presented in Table 8 and Table 9. Table 8 shows that telecommunications investment has
a significant influence on human development as measured by the HDI with an R2 of
.533. The regression coefficient is significant which supports what was visually
represented in Figure 10. It appears that as telecommunications investment goes up, so
does the Human Development Index.
Table 9 shows the results from the regression of telecommunications investment
and GDP per capita measured at PPP. Again it appears that telecommunications
investment is associated with an increase in GNP per capita measured at PPP (R2 of .624).
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The regression coefficient is statistically significant which supports the visual
representation of the relationship between investment and GNP in Figure 11. The
strength of the relationship between telecommunications investment and GNP per capita,
as expected, is greater than that of telecommunications investment and HDI. The
strength of this association also raises the possibility of a multiplier effect at work where
the circulation of income and expenditure of telecommunications investment throughout
an economy is, in part, redistributed or reinvested. However, the relationships between
telecommunications investment and HDI and telecommunications investment and GNP
per capita are statistically significant leading to consideration of both in the next phase of
study.
The pilot study successfully validated the :findings of previous research that
suggested a positive relationship between telecommunications and development. 22 This
study, however, was limited by its theoretical constraints and offered limited usefulness
only in terms of validating previous findings using a different set of variables to represent
the same concepts of development. A more useful and interesting study would include
aspects of political and cultural development (i.e., change) in addition to social and
economic development. In order to accomplish this approach, it became necessary to
revisit the concept of development from these different perspectives. The author met
with selected experts in the fields of economics, political science, sociology, and
anthropology in order to gain a better understanding of telecommunications and its role in
development from this broader perspective. The knowledge gained from those meetings
22

Previous researm utilized proxy measures to represent the growth oftelecommunicatioos (i.e.,
infrastructure as typically measured by number of main lines). This phase of the study used
telecommunicatioos investment per capita, based on the actual monetary investment made for
telecommunicatioos for eam country.
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Table 8. Regression Analysis on Telecommunications Investment and HDI

Mode

R R Square Adjusted Std. Error
of the
R Square
Estimate
1
.730
.529
.10797
.533
a Predictors: (Constant), Log of Telecom Investment per capita
b Dependent Variable: Human Development Index - 1999
ANOVA
Mode

Sig.

1 Re

118.763

.00

a Predictors: (Constant), Log of Telecom Investment per capita
b Dependent Variable: Human Development Index - 1999

Coefficients
Unstandardizec
Coefficients
B

Sig.

1 (Constant
LogoJ
Telecom
Investment
per capita
a Dependent Variable: Human Development Index - 1999

.00(
.000

Mode

t
Standardizec
Coefficients
Std.
Beta
Error
35.912
.592 .016
4.982£-02 .005
.730 10.898
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Table 9. Regression Analysis Results on Telecommunications Investment and GNP Per
Capita Measured at PPP
Mode

1

a Predictors: (Constant), Log of Telecom Investment per capita
b Dependent Variable: Log of GNP per capita measured at PPP

ANOVA
Mode

dj
Sumoj
F
Mean
Squares
Square
1 Re1rression 58.95i
58.957 131.998
1
.447
Residua 34.83~
78
Total 93.79t
79
a Predictors: (Constant), Log of Telecom Investment per capita
b Dependent Variable: Log of GNP per capita measured at PPP

Sig.
.000

Coefficients
Coefficient
Mode

Standardize
Coefficient
Bet

.793

a Dependent Variable: Log of GNP per capita measured at PPP
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Figure 11. Scatterplot of the Log of Telecommunications Investment Per Capita and the
Log of GNP Per Capita Measured at PPP.
is realized in the literature review in Chapter Two. A second phase of the study was
conducted in order to test a more comprehensive, complex model of the role of
telecommunications in development.

Structural Equation Model Results
The pilot study was conducted to verify the association between
telecommunications investment and social development (measured by the Human
Development Index) and economic development (measured by GDP per capita). The
findings from the pilot study revealed a significant association between
telecommunications investment and the development measurements. The next phase
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required the development a more comprehensive, complex model of telecommunications
and development by adding political and cultural variables. Structural equation modeling
was utilized to address the added complexity and because of the multiple dependent
variables under consideration.
Several SEM models were constructed and tested for goodness of fit. Previous
research had suggested that a span of years between telecommunication variables and
development variables would be useful in order to allow for the effects of
telecommunications to reveal themselves developmentally. Although prior research had
suggested a one year time lag (Chen and Kuo, 1985), a two year span of time between
variables was used and tested to determine the best fit of the model to the data (Alleman
et al, n.d.).
Each model utilizes the same variables to control for variation in the model.
There is one exception, which is women's participation in government (womparYR), for
which data were available for only two of the necessary three years (1995 and 1999).
The data for 1995 were used for Model 1 and data for 1999 were used for Model 2 and
Model 3 as a result. This approach to consistency in the model allowed for more
objective measures and interpretation ofresults by controlling for bias and variance.
Model 1 (Figure 12) begins with telecommunications investment in 1991, followed by
telecommunications infrastructure in 1993. 23 Development factors are entered at time
t+4 to allow for the effects of infrastructure on development four years after investment

and two years after infrastructure.
23

Visual representations of the standardized regression weights for Models 2 and 3 are provided in
Appendix I.
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There are two concerns regarding model assessment. These include the adequacy
of the parameter estimates and the assessment of the whole model. The adequacy of
parameter estimates is determined by how well the individual parameters fit in the model,

,,--___

• ~

/---------

~

main93

I

.97

telinv91

.47

cells93

I

(e;)
.____,,
I

'

pcs93

1 .77 .89

teleinfra

.98

political

Figure 12. Standardized Estimates of Regression Weights
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the size of the standard errors, and the statistical significance (Byrne, 2001 ). The
assessment of the whole model is measured through a variety of goodness-of-fit statistics,
the selection of which is dependent upon the constraints and limitations of the data and
the model.
The adequacy of parameter estimates determines how well the parameters fit the
overall model. They necessarily reflect the underlying theory and should make sense in
tenns of sign and size. Correlations over 1.00, negative variances, and
covariance/correlation matrices that are not positive definite are indicators of inadequate
fit of the parameters to the model (Byrne, 2001).
Standardized covariance weights between the measured variables and latent
variables are visualized in Figure 12. In general, the closer the regression score is to one,
the better the explanatory power of the model and the better the fit of the model to the
data. Measures of .5 or above are considered substantial if statistically significant.
Standardized regression weights for Model 1 (Table 10) shows all but one
regression score to be .5 or higher. The only score that is less than .5 is that of the
relationship between the measured variable of telecommunications investment (telinv91)
and the latent construct of telecommunications infrastructure (teleinfra) (.468). This low
score could be explained in several ways. First, telecommunications infrastructure is
measured by three variables: number of main telephone lines per 1,000 population
(main93); number of cellular telephones per 1,000 population (cells93); and number of
personal computers per 1,000 (pcs93) population. It is unlikely that these three measured
variables represent the entire infrastructure that is a result of investment. Therefore, it is
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Table 10. Model 1 Standardized Regression Weights
Estimate
teleinfra
political
cultural
social
gdpcap95
liter95
pcs93
lifexp95
tvs95
cells93
urban95
cars95
wompar95
main93
press95
polit95
civil95

<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<--

telinv91
teleinfra
teleinfra
teleinfra
teleinfra
social
teleinfra
social
cultural
teleinfra
social
cultural
cultural
teleinfra
political
political
political

0.468
-0.642
0.981
0.774
0.967
0.809
0.894
0.926
0.873
0.773
0.779
0.941
0.534
0.972
0.801
0.926
0.984

likely that the low regression score, while significant, indicates that while these measures
contribute to the construct of telecommunications infrastructure, there may be other
contributing measures as well. Second, there is also a two-year time lag imposed upon
the relationship between investment and infrastructure. It is also likely that not all
infrastructure that results from investment made two years earlier, appears exactly two
years later. It is more likely to be a continuous process rather than one of discrete events.
The other possibility that the relationship between telecommunications investment and
infrastructure resulted in a low regression weight is that not all investment is going into
the infrastructure. Administrative costs/overhead, redistribution of profits to other
economic sectors, multiplier effects, and corruption, could provide possible explanations
for the low score.
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The regression weight for the relationship between women's participation in
parliament (wompar95) and the latent cultural construct (cultural) resulted in the next
lowest parameter estimate (.534). This suggests that it is not as statistically strong a
measure of culture as are the other two measured variables representing culture, the
number of passenger cars (cars95) and number of televisions (tvs95) per 1,000
population. However, it is more likely a problem with the conceptual approach to the
cultural construct. The high scores for number of cars (. 941) and number of televisions
(.873) are more likely to be measuring Westernization (i.e., the degree to which countries
have adopted televisions and cars) rather than measuring culture. This problem is due, in
part, to the limited data that is available for this construct. It is also due to the problems
associated with establishing an operational definition of culture. Together, these suggest
that culture in this study is actually a manifestation of the degree to which countries of
the world have adopted these icons of Western culture.
The relationship between telecommunications infrastructure (teleinfra) and the
latent political construct (political) resulted in a regression weight of -.0642. The
negative result is explained by the scale upon which the political measures (i.e., political
freedom, civil liberties, press freedom) are measured. Unlike the other measured
variables, political freedom (polit95), civil liberties (civil95), and press freedom (press95)
are scaled inversely, where the lower the score, the greater the freedom (i.e., the greater
the benefit). All other scales in this study utilize a higher score to represent positive
benefits. Therefore, the negative regression weight for the political construct indicates a
positive influence from telecommunications. In other words, as telecommunications
infrastructure grows, political freedoms increase. In particular, the civil liberties variable
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is the strongest measure of political development (.984). followed by political freedom
(.926), and press freedom (.801 ).
Standardized regression weights for Model 2 (Table 11) yielded similar results.
Again. the relationship between telecommunications investment and infrastructure was
low ( .398). The next lowest score was that of the relationship between women's
participation in parliament (wompar99) and the latent cultural construct (.569).
The parameter estimates for Model 3 are presented in Table 12. The same
pattern is repeated here as that found in Models 2 and 3. The lowest standardized
regression weight (.369) is that of the covariance relationship between
telecommunications investment (telinv95) and telecommunications infrastructure
(teleinfra). The next lowest score is .580 for women's participation in parliament
Table 11. Model 2 Standardized Regression Weights
Estimate
teleinfra
political
cultural
social
gdpcap97
liter97
pcs95
lifexp97
tvs97
cells95
urban97
cars97
wompar99
main95
press97
polit97
civil97

<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<--

telinv93
teleinfra
teleinfra
teleinfra
teleinfra
social
teleinfra
social
cultural
teleinfra
social
cultural
cultural
teleinfra
political
political
political
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0.398
-0.610
0.955
0.782
0.969
0.786
0.916
0.905
0.894
0.806
0.787
0.924
0.569
0.975
U.814

0.923
0.974

(wompar99) which is still a high score and suggests that it is a good measure of cultural
change. All other parameters in the model indicate strong relationships between the sets
of variables.
The influence of telecommunications infrastructure over time varies only slightly
across all variables in the model. Telecommunications infrastructure appears to be well
measured by the increasing growth in the number of main telephone lines, the number of
PCs, and the number of cellular telephone subscribers as they increase across all three
time periods. There also appears to be a slight increase in the influence of
telecommunications infrastructure on the social construct over time, which is likely to be
explained by the measurement ofurbaniz.ation. The other measured variables for the
social construct are decreasing slightly over the subsequent two time periods while
urbanization is increasing. GDP per capita appears to also be increasing in response to
Table 12. Model 3 Standardized Regression Weights
Estimate
teleinfra
political
cultural
social
gdpcap99
liter99
pcs97
lifexp99
tvs99
cells97
urban99
cars99
wompar99
mainln97
press99
polit99
civil99

<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<--

telinv95
teleinfra
teleinfra
teleinfra
teleinfra
social
teleinfra
social
cultural
teleinfra
social
cultural
cultural
teleinfra
political
political
political
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0.369
-0.617
0.925
0.771
0.980
0.759
0.938
0.865
0.907
0.845
0.794
0.923
0.580
0.903
0.839
0.918
0.967

telecommunications infrastructure over time. exhibiting increased economic growth as a
result.
The relationship between telecommunications infrastructure and cultural and
political constructs. although significant, appears to be decreasing slightly over the three
models (Table 13). The influence of telecommunications infrastructure on political
aspects of development appears strongest in Model 1 (.642), followed by Model 3 (.633),
and Model 2 (.610). The influence of investment on cultural measures of development
are also decreasing slightly over the three time periods beginning with Model 1 (. 981 ),
followed by Model 2 (.955), and Model 3 (.939). Despite the variations in the influence
of telecommunications infrastructure on these constructs, they are minor and could
simply be the result of measurement error within a given year. As a result, these

Table 13. Summary of Standardized Regression Weights for All Models

Parameter
Relationship
teleinfra
political
cultural
social
gdpcap
liter
pcs
lifexp
tvs
cells
urban
cars

womoar
mam
press
polit
civil

Parameter Estimate
Model2
Model I
<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<-<--

TELINV
teleinfra
teleinfra
teleinfra
teleinfra
social
teleinfra
social
cultural
teleinfra
social
cultural
cultural
teleinfra
political
political
political

0.468
-0.642
0.981
0.774
0.967
0.809
0.894
0.926
0.873
0.773
0.779
0.941
0.534
0.972
0.801
0.926
0.984
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0.398
-0.610
0.955
0.782
0.969
0.786
0.916
0.905
0.894
0.806
0.787
0.924
0.569
0.975
0.814
0.923
0.974

Model3
0.367
-0.633
0.939
0.794
0.971
0.755
0.928
0.866

0.914
0.846

0.796
0.921
0.575
0.977
0.840
0.918
0.966

variations are not considered indicative of any normative change at this point. Further
data points over longer periods of time would be necessary to draw any conclusions from
these kind of slight variations in regression scores.
Table 14 presents an overview of the results of the models. The X 2 is listed for
each model followed by the appropriate overall measure of fit in the comparative fit
index (CFI). Overall, Model 1 had a chi-square (X2) value of203.6 with 74 degrees of
freedom. The x2 value, however, is used for a quick overview of model fit and is not
intended to serve as the main measure of model assessment (Byrne, 2001 ). There are a
number of goodness-of-fit statistics available in SEM. Each carries a certain set of
constraints and circumstances under which each is applicable. One primary goodness-offit statistic for this study, the CFI, was developed particularly for small samples. 24 Since
it is not possible to obtain a larger sample of countries in the world than there are
countries, this is a useful measure. Although this study was limited to 120 cases, the total
number of countries in the world does not approach the recommended 200 minimum
(Byrne, 2001). Goodness-of-fit measures range between zero and one. Values closer to
one are considered to indicate goodness-of-fit while values closer to zero suggest a
poorer fit (Arbuckle and Wothke, 1999). The comparative fit index (CFI) for model 1
was .964, suggesting a good fit of the model. The overall fit of Model 2 was .962, still
suggesting an overall goodness-of-fit between the data and the model. The CFI for
Model 3 of .971 suggests a better fit than either Model 1 or Model 2.
For full descriptions ofall available goodness-of-fit statistics available in AMOS, see Arbuckle and
Wothke, 1999.
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Table 14. Swnmary of Structural Model Results

Model

X'

Degrees of CFI

Model 1

203.6

Fnalom
74

.964

Model 2

208.9

74

.962

Model3

175.6

74

.971

Summary
All three models in phase two of this study indicate that there is a good fit of the
model to the data. In addition, the regression weights for the individual parameters also
suggested that the model was successful in representing the measurement model (i.e., the
relationships between the measured variables and the latent constructs). The measured
variable selected to represent economic development in this model was GDP per capita
measured at PPP. The standardized regression score for this variable supports the
perspective that economic development is the predominant outcome of
telecommunications investment. Additional economic measures were tested early in the
development of the model but resulted in unacceptably low standardized regression
weights and were excluded. GDP per capita measured at PPP has a standardized
regression score of approximately .97 in all models, suggesting a very strong explanatory
relationship between telecommunications infrastructure and GDP per capita.
The model appears to have successfully modeled certain other aspects of
development. As in the pilot study, both economic and social aspects of development are
influenced by telecommunications. Across all three time periods, telecommunications
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infrastructure increases economic growth measured in terms of GDP per capita measured
at PPP (Table 12). Social aspects of development are positively influenced by
telecommunications infrastructure including life expectancy, literacy, and growth of
urban centers.
The results of the political construct in the model support the observation of
increasing democracy in the world. Despite the continued existence of some
authoritarian governments, the number of countries moving toward democracy has
increased (Freedom House, 2002). It is not surprising, then, that this is revealed in the
model. Telecommunications facilitates the spread of information and increases the level
of democracy internal to individual countries that is also supported by world-systems
theory. Otherwise, there would be an expected increase of surveillance and monitoring
of citizens, thereby decreasing personal freedom (Webster, 1995), resulting in decreasing
democracy.
The parameter estimates that proved problematic in regards to cultural aspects of
development included the number of cars and number television sets per 1,000
inhabitants. As expressed before, the selection of these variables is derived from the
availability of the data, rather than by theory. This will continue to be a problem until
new variables can be identified that will better express the construct of cultural change
within the context of development.
The models provide a reasonable approach to studying the effects of
telecommunications investment and infrastructure on economic, socia~ politica~ and
cultural aspects of development. The standardized regression weights suggest strong
relationships between the latent and measured variables and the overall fit of the model
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appears to be good. The strength of the associations between the variables supports the
concerns raised in this study that telecommunications influence on economics alone is not
enough. It is a necessary but not sufficient condition to consider when considering the
role of telecommunications in development (Dordick and Wang, 1993).
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CHAPTER SIX
Conclusions and Limitations
The purpose ofthis dissertation was to explore the role of telecommunications in
global development. Development was broadly defined to include economic, social.
political. and cultural change. Telecommunications, as part of advanced information and
communication technologies (ICTs), has an influence on development. International
efforts have been designed to respond to this observation, particularly in creating new
markets for international competition for telecommunications in support for positive
developmental change. This position has been adopted by the major multilateral
organizations including the World Bank, the United Nations, and the International
Telecommunication Union. There is growing concern, however, that this is a limited
perspective that has not considered the ramifications for development, particularly in the
peripheral countries, where there is a historical pattern of exploitation by the core. As the
core relies on the peripheral (and semi-peripheral) countries to expand its own markets
and to provide cheap labor, the gap between the rich and poor countries continues to
widen. The question is whether telecommunications contributes to the problem or can
provide some relief.
An interesting phenomenon was revealed in examining the response of the
variables in the structural equation model to telecommunications investment and
infrastructure. On a global scale, development appears to influence social, economic,
political. and cultural change. Development of telecommunications infrastructure
appears to affect all aspects of development, not just economic. Telecommunications
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may lead to positive changes in one or more aspects that actually then cause change in
one or more other aspects. This change may yet be even more complex as the levds of
each aspect of development vary within countries by industrial sector, population group,
social class, etc., so that as a country develops one or more of these sectors, groups, or
classes might actually experience different changes at different rates. It also suggests that
there may also be a similar response in the world-system. As part of the world-system
appears to respond more rapidly to telecommunications in some aspects, it may
simultaneously respond more slowly in others. This provides additional explanation for
the effects of the "digital divide" that are particularly prevalent in Africa and Asia, where
the lack of infrastructure is most pronounced. Although infrastructure is growing across
all countries, it may be growing at different rates (e.g., more slowly in the periphery
while more rapid build-up in the core). These variations, in turn, cause uneven patterns
of telecommunications investment and infrastructure by influencing decisions regarding
where and in what technologies to invest (Inagaki and Mahajan, n.d.). It also influences
decisions about how much to invest.
In essence, at this time and within the context of the world-system,
telecommunications is positively related to development. However, this varies across
countries and depends upon their level of development, as was shown in Phase I (Figure
10; Appendix H). The results of Phase II demonstrated that on a global scale,
telecommunications has a positive influence on all four aspects of development (i.e.,
economic, social, cultural, and political). Although this study did not measure the
influence by level of development, for some countries (e.g., U.S., Canada, Western
European countries), telecommunications infrastructure is likely to have a positive
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influence on all four aspects of development. For other countries, the effect might be
negative for all four (e.g., sub-Saharan countries). Development of parts of the worldsystem may vary, even as the system as a whole can be said to be developing. This calls
for a different methodological approach. Rather than measuring the averages across all
countries, a more useful measure would be to consider the degree of variance. This
would take into account the differences in individual countries within the world-system,
as well as the global perspective.
The uneven response to telecommunications found in Phase I discounts the basic
assumptions of modemiz.ation theory that does not account for variations across societies.
The results of the structural equation model in Phase II also suggest that development is
not necessarily a smooth process but can progress in some areas faster than others (e.g.,
economic growth versus political change). These results better support the assumptions
of the world-systems approach and are better able to account for the effects of
globalization on the integrated world. World-systems theory suggests that the kind of
pattern revealed in this study is what would be expected. Different countries within the
world-system will develop at different rates along different paths.
This study also supports the criticism of the world-systems perspective's lack of
emphasis on cultural aspects, however. The positive change in the cultural variables
demonstrated that telecommunications does, indeed, have an effect on culture but it is not
clear at this point whether a positive change in these variables is a useful measure within
the world-system There is clearly an influence of Western culture that results from
telecommunications investment and infrastructure. The variables used to represent culture
in this study were selected from a limited set of available data and served as proxy
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measures for the influence of Western culture within the world-system. More useful data
would have included those that would be better measures of culture (e.g., gender.
language, religion, class, race, etc.). Some of this data is currently available but not over
the period oftime that was needed for this study.
This study has considered the premises offered by the world-systems perspective
including the notion that integration into the capitalist world system is a good thing.
Globalization is driving the world economy to become more integrated and
interconnected, spurring increasing contribution to national and international product
from information goods and services. This is compounded by the dual nature of
telecommunications as a public good, providing conduit and channel for which
information can be disseminated. and as a private good. serving as a primary product
within the global information economy. This societal shift is evidence of a global
information society where the goal is to provide a better quality of life. This would mean
that health is improved, life expectancy is longer, incomes are higher, there is increased
food production, and there are more personal freedoms. In sum, there would be evidence
of changes in economic, social, politica~ and cultural factors of development.
And finally, this study also demonstrated what would be expected of a global
information society theory. As countries change in response to telecommunications, they
demonstrate increasing characteristics that represent the notion of an information society.
Evidence of these characteristics was shown in the graphs in Chapter Five. The
increasing infrastructure, as measured by the numbers of cellular telephones and personal
computers, reflects increasing adoption of these technologies at all levels of the worldsystem, in the periphery as well as in the core. There is evidence that suggests that
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telecommunications improves social development. Telecommunications investment, for
example, is strongly correlated with life expectancy, increased literacy, and other social
indicators. Telecommunications is also highly correlated with economic development as
measured by GDP per capita. The response of the latent construct for political
development also supports the premises of information society theory that predict
increased democratization by the power of the information content. Despite the need for
authoritarian control by some governments over the potential power of information, there
appears to be increasing freedom across measures of political freedom, civil liberties, and
freedom of the press. These signs provide evidence of the emergence of the information
society within the global society.

Implications of the Study
This study has made a comprehensive, complex examination of the role of
telecommunications in development. It has expanded the scope of previous research by
including measures of economic, socia~ political, and cultural change in relation to
telecommunications investment and infrastructure. This study has included a broad range
of data available from multiple, authoritative sources to reflect each of these categories of
change. It has included data over a ten-year period to look for patterns over that time. It
has also included data for new telecommunications technologies as well as data for plain
old telephone services (POTS).
A model of the role of telecommunications in development was constructed in
this study across three time periods. They included an expanded definition of
development in response to telecommunications investment and resulting infrastructure
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in sequential order. It showed the beginning point as being investment. followed by
infrastructure, and followed by development as measured by economic. social. political.
and cultural change. The models were successful in reflecting these relationships.
World-systems theory was utilized in this study. This theoretical perspective has
rarely been employed in telecommunications research (Barnett, 1999) and offers new
insight for the study of telecommunications and development. This theoretical
framework allowed incorporation of the meaning of telecommunications as a vital part of
globalization processes that are driving the societal shift from industrial to information
society. Telecommunications, in this broad view, measures not only the expanding
interconnectedness of global communications, but also information content and its
influences. By serving as a proxy for information. telecommunications influence on
aspects of development demonstrates that information itself is having an effect on
particular aspects of development, particularly as demonstrated by the social and political
variables. For example, the telephone is an important tool for emergency medical
attention. which helps increase the life span. It is not only that the telephone serves as a

channel for communication. but it is the nature of the communication itself (i.e., the
information content) that is transmitted that has the ability to facilitate this change. The
same is true for political influences. Telecommunications infrastructure in this study
(i.e., number of main telephone lines, cellular subscribers, and personal computers per
1,000 population) provides the ability to connect political information with people in
order to facilitate increased awareness, knowledge, and education within a population.
As a people become more informed, there is an increase in democratization. as was
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evidenced in this study. As telecommunications infrastructure increases. so does political
development.
This study brings together a wide range of literature from multiple disciplines. It
incorporates studies from economics. sociology, political science. anthropology,
communications. and information science. The multidisciplinary approach created a
stronger theoretical foundation for which to base the model construction and
interpretation of results than any single disciplinary perspective could have provided.
The results ofthis study suggest that other factors of development need to be
considered in addressing the role of telecommunications in development. Issues raised
by the world-systems perspective require a broader consideration of the changes that
result from telecommunications investment and infrastructure. The positive changes in
social, economic, and political aspects are clear. As telecommunications investment and
infrastructure increase, so do GDP per capita, life expectancy, literacy, political and civil
freedom, freedom of the press, and women's participation in government. The results of
this study raise concerns about cultural influences, however, that need to be better
understood. As infrastructure increases, so does the apparent degree of Westernization,
i.e., the number of passenger cars and the number of televisions. Since there are negative
effects of cars (e.g., pollution, traffic) and television (e.g., some effects of television
viewing, quality/types of programming) within Western society, this raises questions
about its influence on not only Western societies but on non-Western societies as well.
As Bates ( 1997) suggests, "all of the studies on telecommunications and economic
growth tend to ignore the negative impact of telecommunications development, both
theoretically and empirically" (p. 15). This study has raised questions about both the
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positive and negative aspects of telecommunications from a broader perspective than just
economic growth.
Multilateral organizations. such as the World Bank and the United Nations, have
developed policies regarding telecommunications and development that reflect a bias of
promoting democracy. This reflects a widely agreed-upon view for much of the world.
However, it also implicitly demonstrates a bias towards capitalism that centers around
economic policy at the near exclusion of other considerations. As the results of this
study indicate, there are areas of concern. particularly political and cultural. that are
indicative of the influence of telecommunications on a global scale. These organizations
have not addressed these issues sufficiently as reflected in both their literature and their
selection of measures of development. The results of this study suggest that
modifications of both are necessary within the context of the role of telecommunications
in development.

Limitations
The primary limitation ofthis study was the data. Data was available for a limited
number of years on a limited number of countries. Many of the data sources advertised
data that covered the required variables over a ten year period when in reality, coverage
was sporadic and selective, particularly for peripheral and semi-peripheral countries.
Therefore, the amount of missing data was greater than expected and narrowed the
intended scope of this study.
Perhaps more importantly, the type of data that is collected was limiting.
Data did not adequately represent the desired measures for the constructs included in this
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study. Cultural and political variables, in particular, were limited in scope. The political
data was adequate for the purposes of the study, although the fact that the major
development organizations do not collect this data was then cumbersome to track down
from other sources, and revealing about the inadequacies of the multilaterals. The
cultural data does not appear to exist in a form that is useful for quantitative measure.
This is an area of great concern and suggests a policy gap that should be addressed by the
major development organizations.
Another limitation of the study was the size of the sample population.
Although over sixty percent of the world's countries were included in this study (those
that were excluded were eliminated due to unavailable data), this only produced one
hundred and twenty cases for study. Even so, there are only about 191 countries in the
world that is still problematic in terms of number of cases required for this quantitative
approach. Further, the amount of available data was limited primarily to those countries
in the core. The majority of missing data for additionally important variables for study
comes from the peripheral countries. This lack of emphasis on data collection for
developing countries is further indication of the favorable bias towards the core countries.

Future Research
This study has provided a fertile field from which to cultivate further research.
It has raised additional questions about the conceptualization of development and the role
of telecommunications in those conceptions. Future research is needed in a variety of
areas. There is a need to further explore the broad concepts of development and
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capitalism within the context of telecommunications and development. Further study of
additional, advanced information and communication technologies worldwide is also
needed. There is need to explore each of the categories of development identified in this
study in more detail. And finally, there is a need for further exploration of
methodological approaches to this study.
The world-systems perspective serves as a framework within which further
exploration into the nature of capitalism and democracy will serve to better understand
how telecommunications influences development. There has been much previous
qualitative research, particularly case studies. into the role of telecommunications within
a national structure, at the local and regional levels, that need to be reviewed from this
theoretical framework to add to the depth of understanding. It would be useful to study
the role of telecommunications within cultures, not just between them. Studies have
shown that there is greater diversity and potential conflict within cultures than between
them (Dervin, 1994). Because of the importance of telecommunications access and
issues of the digital divide, this would be an important topic ofresearch.
There has been an increasing amount of research conducted on the role oflCTs in
the Organization for Economic Cooperation and Development (OECD) countries
(Pohola, 1998; Elie, 1998). Similar studies need to be conducted for other regions of the
world, particularly in areas of the periphery and semi-periphery. Telecommunications
has been a useful approach but the fact that it is still the best measure for a global study
supports the theoretical perspective of the uneven distribution and access of technology,
exacerbating the problems of development/underdevelopment. Further study is rapidly
needed to understand this growing phenomenon.
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There is more work to be done in the area of cultural and political results from
telecommunications investment and infrastructure. Utilizing smaller data sets from other
studies and incorporating qualitative research., these issues can be explored in more detail.
A particular area of interest arose out of the construction of the SEM model in this study.
During the model-building phase, several measurable variables were entered expressing
the underlying construct of "gender." These included fertility rate, percent of women in
the labor force, women's participation in government, and maternal mortality rate. This
produced mixed results. Because of the constraints imposed by the number of variables
allowed in the model for this study, the gender construct was excluded. However, the
results validated the reality of a gender construct, providing encouragement for followup. This is an area of great interest within the world-systems perspective because of the
potential influence of women in the global society. Anecdotally, messages on the "thirdworld-women" discussion list (n.d.) the importance of this as a future area ofresearch.
Women from all over the world participate on this list, exchanging information, sharing
personal stories, finding commonalities and building connections in many ways. A
triangulation of quantitative methods utilizing data collected for the present study
combined with qualitative assessment of messages on this discussion list would provide
an interesting study of the role of telecommunications and the empowerment of women.
A gender perspective offers a narrower viewpoint from which to gauge the influence of
telecommunications on democracy, capitalism, and development.
Finally, future research is needed for methodologies used in worldwide studies of
telecommunications. Structural equation modeling was a useful method in this study and
offers the necessary ability to combine the complexities of this type of study. Barnett et
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al. ( 1996) used a network analysis to consider similar issues of international
telecommunications from a world-systems perspective. They define network analysis as
"a set of research procedures for identifying structures in social systems based on the
relations among a system's components" (p. 13). They further state that "this method
may be generalised to describe the patterns of communication among different social
systems o nation-states" (p. 13). This methodology warrants further exploration as an
alternative or addition to structural equation modeling.
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APPENDIX A
DIALOG Databases Selected for the Literature Search
(Source: Dialog, www.dialog.com)
File l:ERIC 1966-2002/Jun 06
(c) format only 2002 The Dialog Corporation
The ERIC (Educational Resources Information Center) database. sponsored by the U.S.
Department of Education. is a bibliographic database that contains education-related
documents and journal articles. Information in ERIC corresponds to two printed
abstract/index journals: Resources in Education (RIE) and Current Index to Journals in
Education (CIJE). RIE announces some 14.000 documents each year. and CIJE
announces some 20,000 journal articles, extracted from more than 750 serials.
The RIE subfile includes records of many different types of documents:
research/technical reports, conference papers, conference proceedings, program
descriptions, opinion papers, bibliographies, state-of-the-art reviews,
legal/legislative/regulatory materials, dissertations. classification schemes, teaching
guides, curriculum materials, lesson plans, course descriptions, pamphlets, guides, and
many other "fugitive" materials.
The ERIC Document Reproduction Service (EDRS) makes available most of the
documents announced in RIE in reproduced paper copy and/or microfiche.
The CIJE subfile includes records of journal articles and other items contained in
copyrighted serial publications. CIJE covers approximately 750 professional journals that
are either education-related or that regularly contain education-related articles.

File 7:Social SciSearch(R) 1972-2002/Jun W4
(c) 2002 Inst for Sci Info
The Social SciSearch® database is an international, multidisciplinary index to the
literature of the social, behavioral. and related sciences, produced by the Institute for
Scientific Information (ISi®). Social SciSearch contains all of the records published in the
Social Sciences Citation Index.

File 35:Dissertation Abs Online 1861-2002/May
(c) 2002 ProQuest Info&Learning
Dissertation Abstracts Online is a definitive subject, title, and author guide to virtually
every American dissertation accepted at an accredited institution since 1861. Selected
Masters theses have been included since 1962. In addition. since 1988, the database
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includes citations for dissertations from 50 British universities that have been collected
by and filmed at The British Document Supply Centre. Beginning with DAIC Volume 49.
Number 2 (Spring 1988), citations and abstracts from Section C. Worldwide
Dissertations (formerly European Dissertations), have been included in the file.
Abstracts are included for doctoral records from July 1980 (Dissertation Abstracts
International, Volume 41, Number 1) to the present. Abstracts are included for masters
theses from Spring 1988 (Masters Abstracts, Volume 26, Number 1) to the present.

File 37:Sociological Abstr. 1963-2002/Jun
(c) 2002 Cambridge Scient. Abstr.
Sociological Abstracts (SA) covers the world's literature in sociology and related
disciplines in the social and behaviorial sciences. Over 1,600 journals and other serial
publications are scanned each year to provide coverage of original research, reviews,
discussions, monographic publications, panel discussions, and case studies. Conference
papers and dissertations are also indexed in the file.

File 61:LISA(LIBRARY&INFOSCI) 1969-2002/Jun
(c) 2002 Reed Reference Publishing
LISA (Library and Information Science Abstracts) corresponds to the printed
abstracting service of the same name produced by Bowker-Saur. The database covers the
field of librarianship and information science (LIS) but includes many related areas such
as publishing, and specific applications of information technology in such fields as
medicine and agriculture.
The LISA database consists of 2 subfiles: LISA records that cite published works and
CRLIS records corresponding to the printed Current Research in Library and Information
Science, which provides international coverage of in-progress or recently completed
research projects.
Abstracts are provided for all LISA records from 1976 to the present and abstracts are
provided for all CRLIS records.
Source docwnents, drawn worldwide by Bowker-Saur, include journal articles,
conference proceedings, research reports and book reviews.

File 49:PAIS INT. 1976-2002/May
(c) 2002 Public Affairs Information Service
PAIS International. the database of the Public Affairs Information Services, covers the
full range of the social sciences, with emphasis on contemporary public issues and the
making and evaluating of public policy. Worldwide in geographic scope, PAIS indexes
publications in English, French, German, Italian, Portuguese, and Spanish. The database
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is the online version of the print publications PAIS Bulletin (1976-1990), PAIS Foreign
Language Index (1972-1990), and PAIS International in Print (1991-present).
Brief abstracts are present for approximately 95% of the records added since 1985.

File 15:ADI/Inform(R) 1971-2002/Jun 24
(c) 2002 ProQuest lnfo&Learning
ADI/INFORM® includes details on virtually every aspect of business, including
company histories, competitive intelligence, and new product development.
ABI/INFORM contains bibliographic citations and 25-150 word summaries of articles
appearing in professional publications. academic journals, and trade magazines published
worldwide. The full text of articles is included for about 550 of the 1,000 journals. There
is no print equivalent to the database.
ADI/INFORM® indexes and abstracts significant articles from more that 800 business
and management periodicals. Full text is included for many of the articles added from
January 1991 forward. Twenty-five percent of the journals are published outside the
United States. Fifty percent of the journals, ABI/INFORM's core titles, are indexed and
abstracted virtually cover-to-cover. Over 1,200 publications have been used as sources
since the file was created in 1971.

File 148:Gale Group Trade & Industry DB 197~2002/Jun 21
(c)2002 The Gale Group
Gale Group Trade & Industry Database™ is a multi-industry database covering
international company, industry, product, and market information, with strong coverage
of such areas as management techniques, financial earnings, economic climate, product
evaluations, and executive changes. Unique industry subfiles allow users to narrow or
broaden their searches to one or more groups of industry specific publications. Gale
Group Trade & Industry Database complements Gale Group PROMTi> (File 16) by
providing in-depth coverage of over 65 major industries, including full-text coverage of
management, economic, and other professional journals. Abstracts are available for some
records and the complete text is fully searchable for many records from 1983 to the
present.

File 9:Business & Industry(R) Jul/1994-2002/Jun 21
(c) 2002 Resp. DB Svcs.
Business & Industry™ (B&I) database contains information with facts, figures, and key
events dealing with public and private companies, industries, markets products for all
manufacturing and service industries at an international level. B&I coverage concentrates
on leading trade magazines and newsletters, the general business press, regional
newspapers and international business dailies. The database includes abstracts and
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fulltext of relevant articles. and is enhanced with rich indexing that enables highly
specific retrieval of relevant articles.
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APPENDIXB
List of Countries Used in Both Phases of the Study
Co....,;Name,,
...
. ,.
1. Albania
2. Algeria
3. Angola
4. Argentina
5. Armenia
6. Australia
7. Austria
8. Azerbaijan
9. Bahrain
10. Bangladesh
11. Barbados
12. Belarus
13. Belgium
14. Belize
15. Benin
16. Bolivia
17. Botswana
18. Brazil
19. Bulgaria
20. Burkina Faso
21. Burundi
22. Canada
23. Cape Verde
24. Central African
Republic
25. Chad
26. Chile
27. China
28. Colombia
29. Costa Rica
30. Cote d'Ivoire
31. Cuba
32. Cyprus
33. Czech Republic
34. Denmark
35. Djibouti
36. Ecuador
37. Egypt

Plulle1I: Pilot- .

n..n:-:illl
... .. ---.
•c

..

□

□

□

□
□
□

□
□

□

□

□

□
□

□

□

□

□
□

□

□

□

□
□

□
□
□

□

□

□
□

□
□

□

□

□
□

□

□

□

□

□

□

□

□
□

□
□

□

□

□

□

□

□

□

□

□

□

183

,

·•.'.:_

'

38. El Salvador
39. Estonia·40. Ethiopia
41. Fiii
42. Finland
43. France
44. Gambia
45. Germany
46. Ghana
47. Greece
48. Guinea
49. Guyana
50. Honduras
51. Hong Kong, China
52. Hungary
53. Iceland
54. India
55. Indonesia
56. Iran, Islamic Republic
57. Ireland
58. Israel
59. Italy
60. Jamaica
61.Japan
62. Jordan
63. Kenya
64.Kazakhstan
65. Korea, Rep. of
66. Kuwait
67. Latvia
68.Lebanon
69. Lithuania
70. Luxembourg
71. Macedonia, TFYR
72. Madagascar
73. Malawi
74. Malaysia
75. Maldives
76.Mali
77. Malta
78. Mauritania
79. Mauritius
80. Mexico
81. Moldova, Rep. of
82. Mongolia
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83. Morocco
84. Mozambique
85. Myanmar
86. Namibia
87. Nepal
88. Netherlands
89. New Zealand
90. Nicaragua
91. Norway
92. Oman
93. Pakistan
94. Panama
95. Paraguay
96. Peru
97. Philippines
98. Poland
99. Portugal
100. Qatar
101. Romania
102. Russian Federati
103. Samoa
104. Saudi Arabia
105. Senegal
106. Sierra Leone
107. Siru!apore
108. Slovakia
109. Slovenia
110. Solomon Islands
111. South Africa
112. Spain
113. Sri Lanka
114. Sudan
115. Suriname
116. Swaziland
117. Sweden
118. Switzerland
119. Syrian Arab Repu
120. Tajikistan
121. Tanzania
122. Thailand
123. Togo
124. Trinidad and
Tobw!o
125. Tunisia
126. Turkey

□

□
□

□
□

□

□

□

□

□

□

□

□

□

□
□

□

□
□
□

□

□

□

□

□

□

□

□

□
□

□

□

□

□

□
□
□
□

□

□

□

□

□

□

□
□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□
□

□

□

□

□
□

□
□

□
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□

127. Uganda
128. Ukraine
129. United Arab
Emirates
130. United Kingdom
131. United States
132. Uruguay
133. Venezuela
134. Viet Nam
135. Yemen
136. Zambia
137. Zimbabwe

□

□
□

.

·---

-

□

□

□

□

□

□

□

□

□

□
□
□

□
□
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APPENDIXC
List of Countries Used in the Structural Equation
Model by Level of Development
Developed Countries (Core):
1. Argentina
2. Australia
3. Austria
4. Bahrain
5. Belgium
6. Canada
7. Chile
8. Costa Rica
9. Cyprus
10. Czech Republic
11. Denmark
12. Estonia
13. Finland
14. France
15. Germany
16. Greece
17. Hong Kong, China
18. Hungary
19. Iceland
20. Ireland
21. Israel
22. Italy
23.Japan
24. Korea, Rep. of
25. Kuwait
26. Lithuania
27. Luxembourg

28. Malta
29. Netherlands
30. New Zealand
31. Norway
32. Poland
3 3. Portugal
34. Singapore
35. Slovakia
36. Slovenia
37. Spain
38. Sweden
39. Switzerland
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40. United Kingdom
41. United States
42. Uruguay

Transitional Economies (Semi-Periphery):
I . Nicaragua
2. Oman
3. Panama
4. Paraguay
5. Peru
6. Philippines
7. Romania
8. Russian Federati
9. Saudi Arabia
l 0. South Africa
11. Sri Lanka
12. Suriname
13. Swaziland
14. Syrian Arab Repu
15. Tajikistan
16. Thailand
17. Trinidad and Tob
18. Tunisia
19. Turkey
20. Venezuela
21. Zimbabwe

Developing Countries (Periphery):
1. Angola
2. Bangladesh
3. Benin
4. Burkina Faso
5. Central African
6. Chad
7. Cote d'Ivoire
8. Djibouti
9. Ethiopia
10. Gambia
11. Guinea
12. Madagascar
13. Malawi
14.Mali
15. Mauritania
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16. Mozambique
17. Nepal
18. Pakistan
19. Senegal
20. Sierra Leone
21. Sudan
22. Togo
23. Uganda
24. Yemen
25. Zambia
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APPENDIXD
Variables Considered in the Pilot Study (Phase I)
Country code
Country Name
Human Development Index - 1999 (Source: UNDP, 1999)
Telecommunications investment (U.S. dollars) - 1999 (Source: ITU, 2001)
National Population (millions)- 1999 (Source: ITU, 2001)
Telecommunications investment per capita (U.S. dollars) - 1999 (Source: ITU, 2001)
Level of Development -1999 (Source: UNDP, 1999)
GNP per capita measured at PPP - 1999 (Source: UNDP, 1999)
GDP per capita (real dollars) - 1999 (Source: UNDP, 1999)
Adult literacy rate(% age 15 and above) (Source: UNDP, 1999)
Adult rate(% ages 15-49) with HIV/AIDS- 1997 (Source: UNDP, 1999)
Life expectancy at birth (years) - 1998 (Source: UNDP, 1999)
Combined primary, secondary and tertiary gross enrollment ratio(%) - 1998 (Source:
UNDP, 1999)
Total number adults and children ages 0-49 living with hiv/aids - 1997 (Source: UNDP,
1999)
Number of cellular subscribers - 1999 (thousands) (Source: ITU, 2001)
Cellular subscribers per 100 inhabitants - 1999 (Source: ITU, 2001)
Technology Achievement Index (Diffusion of Old Innovations) - 1999 (Source: UNDP,
1999)
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APPENDIXE
Measured Variables Considered for Inclusion in the SEM
Model (Phase II)
Social
Health
Health expenditures(% of government expenditures) (World Bank)
Life expectancy at birth (total number of years) (World Bank)
Infant mortality rate (per 1,000 live births) (World Bank)
Immunization rate for DPT(% under 12 months) (World Bank)
Number of physicians per 1,000 population (World Bank)
Number of hospital beds per 1.000 population (World Bank)
Education
Adult Literacy(Source:World Bank)
Educational expenditures (as% of GDP) (World Bank)
Enrollment rate(% of age group) (UNESCO)
Net primary school enrollment rate (% of age group) (UNESCO)
Total
Male
Female
Educational expenditures of government (as % of government total)
(UNDP)
Population
Total population(% of total) (World Bank)
Population growth (annual%) (World Bank)
Urban population(% of total) (World Bank)
Rural population(% of total) (World Bank)

Economic
GDP per capita at PPP (World Bank)
Gross fixed capital formation (GFCF) (% of GDP) (World Bank)
Gross fixed capital formation (GFCF) per capita (US$) (World Bank)
Urbanization(% of population in urban areas) (World Bank)
Trade(% of GDP, PPP) (World Bank)
Military expenditures(% of central government expenditures) (World Bank)
Industry, value-added (annual% growth) (World Bank)
Agriculture, value-added (% of GDP) (World Bank)
Telephone revenue per main line (current US$) (World Bank)
Information and communication expenditure(% of GDP) (World Bank)
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Political
Military expenditures(% of central government expenditures) (World Bank)
Military personnel(% of total labor force) (World Bank)
Political rights (scale of 1-7; 1 is greatest freedom) (Freedom House)
Civil liberties (scale of 1-7; I is greatest freedom) (Freedom House)
Press Freedom ( scale of 1-100; I is greatest freedom) (Freedom House)
Number of women participating in parliament (UNDP)

Cultural
Total fertility rate (births per woman) (World Bank)
Number of women participating in parliament (United Nations)
Labor force, female(% of the total labor force) (World Bank)
Number of television sets per 1,000 population (World Bank)
Number of passenger cars per 1,000 population (World Bank)
Urban population(% of total) (World Bank)
Daily newspapers per 1,000 people (World Bank)
Scientific and technical journal articles per 1,000 people (World Bank)
Number of cinemas (UNESCO)

Telecommunications
Total full-time telecommunications staff (ITU)
Electric power consumption (kwh per capita) (World Bank)
Mobile phones per 1,000 population (ITU)
International telecommunications, outgoing traffic (minutes per subscriber)
(World Bank)
Internet Users (total) (World Bank)
Internet Hosts (total) (ITU)
Daily newspapers per 1,000 people (World Bank)
Personal computers per 1,000 people (World Bank)
Cable television subscribers per 1,000 people (World Bank)
Fax machines per 1,000 people (World Bank)
Mainlines per 100 people (ITU)
Mainlines per 1,000 inhabitants (World Bank)
% of residential main lines (ITU)

Annual investment in telecommunications (ITU) (US$)
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APPEN DIXF
Main Lines per 100 Inhabitants by Level of Development (Source: ITU)
mainlines mainlines mainlines mainlines mainlines mainlines mainlines mainlines mainlines mainlines mainlines
per 100
per 100 per 100
per 100 per 100
per 100 per 100
per 100 per 100 per 100 per 100
inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants inhabitants
1990 (4) 1991 (4) 1992 (4) 1993 (4) 1994 (4) 1995 (4) 1996 (4) 1997 (4) 1998 (4) 1999 (4) 2000 (4)
.53
.53
.53
.53
.47
.48
.49
.51
.49
.75
.76
AGO
3.90
3.64
3.05
2.32
1.73
1.16
1.16
1.23
1.33
1.27
1.22
ALB
21.31
20.11
20.27
19.20
17.67
16.17
14.23
11.75
10.75
9.49
9.30
ARG
15.15
15.52
15.74
14.97
15.32
15.45
15.56
15.63
15.73
15.79
15.69
ARM
52.46
51.53
50.93
51.27
50.07
49.24
49.56
48.35
47.20
46.55
45.63
AUS
46.68
47.23
49.09
49.18
48.41
47.18
45.97
44.79
43.91
42.89
41.76
AUT
10.35
9.48
8.86
8.62
8.51
8.48
8.48
8.41
8.49
8.58
8.62
AZE
49.80
50.65
49.86
48.72
47.38
46.17
45.02
43.60
42.43
41.04
39.25
BEL
.84
.73
.66
.64
.59
.51
.45
.40
.32
.31
.31
BEN
.44
.40
.36
.32
.31
.28
.26
.22
.20
_ BFA
.19
.18
.35
.34
.33
.30
.26
.24
.22
.21
.20
.22
.22
~ BGD
35.03
34.22
33.08
32.26
31.66
30.47
29.47
28.45
27.39
24.55
24.19
BGR
24.97
24.86
24.54
24.56
24.12
24.23
24.25
22.88
21.41
19.79
19.18
BHR
26.88
25.67
24.26
22.56
20.78
19.17
18.33
17.51
16.92
16.29
15.34
BLR
14.88
15.35
14.12
13.69
13.33
13.40
13.42
14.03
12.48
11.21
9.16
BLZ
18.17
14.87
12.05
10.65
9.56
8.51
7.98
7.45
7.25
6.85
6.50
BRA
9.26
7.68
6.49
5.63
4.82
4.08
3.54
3.12
2.68
2.45
2.06
BWA
.26
.27
.27
.28
.29
.25
.22
.21
.19
.17
.17
CAF
67.65
65.75
63.78
62.22
60.57
59.84
59.41
57.75
57.77
57.93
56.49
CAN
67.65
65.75
63.78
62.22
60.57
59.84
59.41
57.75
57.77
57.93
56.49
CAN
72.66
70.71
68.56
66.06
64.54
63.43
60.65
61.21
60.57
59.63
57.35
CHE
72.66
70.71
68.56
66.06
64.54
63.43
60.65
61.21
60.57
59.63
57.35
CHE
22.13
20.56
20.42
18.41
14.91
12.73
11.34
11.04
9.47
7.92
6.59
CHL

:0
~

CHN
CIV
COL
CRI
CYP
CZE
DEU
Dil
DNK
DZA
ECU
ESP
EST
ETH
FIN
Fil
FRA

GBR
GIN
GMB
GRC
HKG
HND
HUN
IDN
IDN
IND
IND
IRL
IRL
IRN

.59
.62
6.90
10.05
41.89
15.75
44.08
1.10
56.68
3.23
4.77
31.59
20.36
.26
53.41
5.74
49.52
54.45
.19
.66
38.86
45.01
1.72
9.59
.59
.59
.59
.59
28.06
28.06
4.03

.72
.66
7.37
10.62
44.59
16.57
43.84
1.17
57.33
3.44
4.68
34.12
21.19
.27
54.03
6.12
51.07
55.18
.19
1.04
40.83
47.85
1.79
10.89
.71
.71
.67
.67
29.72
29.72
4.39

.96
.66
7.75
10.89
46.98
17.62
43.74
1.25
58.19
3.66
4.94
35.35
21.97
.25
54.24
6.60
52.58
56.12
.17
1.40
43.57
48.61
1.93
12.49
.89
.89
.77
.77
31.39
31.39
5.29

1.44
.68
8.45
11.61
49.36
19.09
45.48
1.31
59.05
3.97
5.44
36.46
23.05
.25
54.41
7.13
53.76
57.38
.17
1.58
45.70
50.70
2.09
14.52
.99
.99
.89
.89
32.81
32.81
6.25

2.25
.77
9.28
13.14
51.78
21.06
47.58
1.32
60.07
4.07
5.86
37.51
25.20
.25
54.93
7.79
54.97
58.88
.13
1.72
47.71
52.18
2.27
17.26
1.29
1.29
1.06
1.06
34.58
34.58
7.40

3.30
.85
10.04
14.38
53.93
23.64
51.33
1.30
61.22
4.12
6.09
38.49
27.74
.24
54.27
8.39
56.00
60.72
.14
1.75
49.40
53.24
2.70
21.05
1.68
1.68
1.29
1.29
36.33
36.33
8.60

4.40
.95
11.82
15.47
56.27
27.31
53.77
1.32
61.91
4.38
6.41
39.24
29.86
.25
55.37
9.03
56.69
62.17
.21
1.88
50.87
54.68
3.09
25.96
2.11
2.11
1.54
1.54
38.33
38.33
9.69

5.62
1.03
13.46
18.91
58.57
31.84
55.08
1.33
63.32
4.75
6.85
40.31
32.13
.26
55.58
9.19
57.89
64.37
.25
2.12
51.61
55.55
3.76
30.42
2.47
2.47
1.86
1.86
40.97
40.97
10.67

6.96
1.18
15.59
19.32
60.76
36.38
56.71
1.27
65.96
4.99
8.13
41.37
34.39
.27
55.06
9.66
58.39
66.53
.47
2.08
52.22
56.44
3.99
33.58
2.70
2.70
2.19
2.19
43.18
43.18
11.89

8.58
1.50
16.02
20.40
63.01
37.08
58.67
1.40
68.46
5.29
9.10
40.99
35.73
.31
55.18
10.11
58.17
67.29
.59
2.30
52.80
58.04
4.42
37.09
2.90
2.90
2.65
2.65
47.26
47.26
13.34

11. 18
1.78
16.91
24.94
64.71
37.79
61.05
1.52
71.95
5.70
10.00
42.12
36.32
.36
55.02
10.61
57.92
69.97
.78
2.55
53.16
58.31
4.60
37.24
3.14
3.14
3.20
3.20
41.98
41.98
14.90

ISL
JSR
ITA
JAM
JOR
JPN

KEN
KOR
KWT
LBN
LKA

LTU
LUX
LVA
MAR
MDA

MDG

- MDV
MEX
~

MKD
MLI
MLT

MNG
MOZ
MRT
MRT

MUS
MUS
MWI
MWI
MYS

51.02
34.32
38.76
4.46
5.76
44.11
.76
30.96
24.67
11.76
.71
21.18
47.75
23.38
1.64
10.64
.24
2.92
6.48
14.75
.13
36.03
3.20
.33
.29
.29
5.24
5.24
.31
.31
8.92

52.22
34.07
40.65
5.56
5.97
45.37
.81
33.54
23.30
11.87
.72
22.00
49.19
24.39
1.98
11.41
.27
3.48
6.85
14.94
.14
38.60
3.25
.36
.31
.31
5.99
5.99
.33
.33
9.91

53.40
34.59
41.69
6.91
5.95
46.34
.82
35.42
24.33
12.22
.77
22.42
52.53
24.89
2.55
11.74
.27
3.78
7.54
16.05
.14
41.44
3.25
.37
.32
.32
7.34
7.34
.34
.34
11.14

54.20
36.30
42.36
8.50
5.87
47.14
.76
37.40
24.52
11.74
.89
23.05
53.58
26.64
3.17
12.03
.24
4.30
8.35
16.63
.13
42.98
3.07
.35
.34
.34
9.80
9.80
.36
.36
12.54

55.59
38.28
42.85
10.14
6.08
48.48
.78
39.34
23.00
11.34
1.01
24.14
54.80
26.00
3.86
12.55
.23
4.98
9.18
17.29
.14
44.08
3.15
.34
.38
.38
11.63
11.63
.36
.36
14.56

55.51
41.69
43.33
11.61
5.82
49.60
.84
41.24
22.62
10.96
1.13
25.35
56.66
27.85
4.23
13.02
.24
5.66
9.38
17.85
.16
45.87
3.50
.34
.40
.40
13.20
13.20
.36
.36
16.57

57.61
44.08
44.02
14.20
6.19
50.88
.88
43.03
22.39
14.93
1.40
26.77
61.74
29.54
4.44
13.70
.25
6.11
9.28
18.52
.20
48.29
3.71
.34
.43
.43
16.21
16.21
.37
.37
17.81

61.42
44.97
44.79
16.42
7.21
52.12
.92
44.40
23.11
17.86
1.85
28.46
66.02
29.84
4.72
14.40
.28
7.06
9.69
20.49
.22
49.34
3.82
.35
.53
.53
19.52
19.52
.37
.37
19.48

64.82
47.10
45.30
18.23
8.33
53.40
.99
43.26
23.59
19.42
2.83
30.06
68.28
30.19
5.03
15.01
.30
7.71
10.35
21.94
.25
49.88
4.46
.39
.60
.60
21.15
21.15
.37
.37
20.15

67.73
47.13
46.21
19.03
8.72
55.68
1.03
43.78
24.02
20.08
3.60
31.15
71.35
29.98
5.27
12.67
.32
8.40
11.22
23.39
.30
51.22
4.40
.40
.64
.64
21.89
21.89
.40
.40
20.29

70.10
48.18
47.38
19.86
9.29
58.57
1.04
46.36
24.39
19.49
4.05
32.11
75.00
30.30
5.02
13.32
.34
9.08
12.47
25.49
.34
52.16
5.56
.43
.71
.71
23.53
23.53
.43
.43
19.91

NIC
NLD
NOR
NPL
NZL
OMN
PAK

PAN
PER
PHL
POL
PRT
PRY

ROM
RUS
- SAU
i SDN
SEN
SGP
SLE
SLV
SUR
SVK

SVN
SWE
SWE

swz
swz

SYR
SYR

TCD

1.26
46.41
50.18
.31
43.36
5.97
.75
9.27
2.61
1.00
8.63
24.25
2.66
10.19
13.99
7.68
.25
.60
34.94
.32
2.41
9.16
13.52
21.11

68.08
68.08
1.71
1.71
4.09
4.09
.07

1.26
47.61
51.43
.35
43.46
6.38
.96
9.40
2.45
1.04
9.32
27.30
2.77
10.54
15.03
8.86
.25
.64
35.63
.31
2.50
10.02
14.39
22.91
68.91
68.91
1.74
1.74
4.00
4.00
.07

1.37
48.72
52.76
.36
44.04
6.82
1.04
9.75
2.73
1.03
10.26
30.51
2.83
11.28
15.40
9.26
.24
.75
36.78
.31
3.22
10.64
15.45
24.76
68.21
68.21
1.78
1.78
3.96
3.96
.07

1.62
49.97
53.98
.37
45.10
7.32
1.24
10.30
2.97
1.31
11.47
32.95
3.05
11.43
15.84
9.30
.25
.80
38.21
.33
3.21
11.40
16.73
26.51
67.58
67.58
1.92
1.92
4.23
4.23
.07

1.99
51.06
56.20
.38
46.30
7.55
1.44
11.11
3.31
1.65
12.98
35.05
3.21
12.34
16.28
9.43
.24
.88
39.59
.35
4.26
12.11
18.74
29.02
67.68
67.68
2.06
2.06
4.95
4.95
.07

2.21
52.•P
56.84
.41
47.34
7.86
1.66
11.55
4.71
2.05
14.84
36.71
3.45
13.08
16.90
9.42
.28
.98
41.19
.36
5.03
13.20
20.84
30.93
68.03
68.03
2.32
2.32
6.77
6.77
.08

2.62
54.15
56.33
.54
48.40

8.58
1.84
12.16
5.99
2.55
16.91
38.47
3.55
14.04
17.56
9.53
.36
1.10
43.26
.40
5.61
13.81
23.17
33.40
68.20
68.20
2.40
2.40
8.20
8.20
.09

2.75
56.59
56.02
.65
48.56
8.56
1.97
13.43
6.75
2.86
19.43
40.19
4.28
15.05
19.16
9.62
.40
1.32
45.09
.39
6.08
15.47
25.83
35.77
67.92
67.92
2.65
2.65
8.69
8.69
.10

3.00
59.24
55.68
.95
49.25
9.23
2.11
15.13
6.27
3.41
22.76
41.25
4.99
16.01
19.85
10.73
.57
1.55
45.99
.38
6.41
15.80
28.54
36.28
67.36
67.36
3.04
3.04
9.46
9.46
.11

3.04
60.57
54.61
1.13
49.57
8.95
2.21
16.42
6.45

3.88
26.26
42.30
5.00
16.69
21.02
12.94
.87
1.78
48.19
.38
8.01
16.47
30.66
37.34
68.77
68.77
3.19
3.19
9.93
9.93
.13

3.12
61.79
53.20
1.15
49.98

8.88
2.16
15.11
6.37
4.00
28.23
43.03
17.46
21.82
13.72
1.24
2.16
48.44
.39
9.97
17.35
31.41
38.63
68.20
68.20
3.19
3.19
10.34
10.34

TGO
THA
TJK
TTO
TUN
TUR
UGA
URY
USA
VEN

WSM
YEM
ZAF
ZMB

~

14.10
.29
2.42
3.75
12.14
.16
44.07
7.62
13.42
1.10
2.56
.88
9.34
1.24

14.68
.29
2.81
4.01
14.21
.17
44.81
8.07
14.50

I.IO
2.58
.93
9.48
1.24

15.00
.40
3.21
4.43
16.06
.17
45.70
8.96
15.71
1.14
4.00
1.00
9.34
1.22

15.83
.44
3.93
4.86
18.26
.11
46.97
9.96
16.84
1.20
4.35
1.00
9.50
1.21

16.54
.53
4.83
5.39
19.93
.16
48.55
10.91
18.38
1.18
4.50
1.01
9.77
1.25

16.77
-?2
6.05
5.82
21.13
.20
50.17
11.38
19.49
1.21
4.72
.94
10.13
1.40

17.36
.57
7.15
6.39
22.35
.23
52.16
11.74
20.88
1.28
4.97
.94
10.49
1.58

19.11
.58
8.21
7.08
25.04
.26
54.01
12.20
23.44
1.33
4.97
.91
11.26
1.89

20.58
.71
8.48
8.05
26.52
.27
55.41
11.15
25.03
1.47
4.87
.88
12.04
2.08

21.57
.84
8.69
8.98
27.84
.26
57.47
10.75
27.06
1.62
4.79
.92
12.75
2.07

23.10
.92
9.22
27.99
.27
58.85
10.78
27.84
1.88
4.73
.79
11.35
1.84

APPENDIXG
Data Set for the SEM Model
urban population(% of total) 1998 (world bank)
urban population(% of total) 1999 (world bank)
rural population(% of total population) 1990 (world bank)
rural population(% of total population) 1991 (world bank)
rural population(% of total population) 1992 (world bank)
rural population(% of total population) 1993 (world bank)
rural population (% of total population) 1994 (world bank)
rural population(% of total population) 1995 (world bank)
rural population(% of total population) 1996 (world bank)
rural population(% of total population) 1997 (world bank)
rural population(% of total population) 1998 (world bank)
rural population(% of total population) 1999 (world bank)
fertility rate, total births per woman 1990 (world bank)
fertility rate, total births per woman 1991 (world bank)
fertility rate, total births per woman 1992 (world bank)
fertility rate, total births per woman 1993 (world bank)
fertility rate, total births per woman 1994 (world bank)
fertility rate, total births per woman 1995 (world bank)
fertility rate, total births per woman 1996 (world bank)
fertility rate, total births per woman 1997 (world bank)
fertility rate, total births per woman 1998 (world bank)
fertility rate, total births per woman 1999 (world bank)
fertility rate 2000 ( undp)
life expectancy at birth 1990 (world bank)
life expectancy at birth 1991 (world bank)
life expectancy at birth 1992 (world bank)
life expectancy at birth 1993 (world bank)
life expectancy at birth 1994 (world bank)
life expectancy at birth 1995 (world bank)
life expectancy at birth 1996 (world bank)
life expectancy at birth 1997 (world bank)
life expectancy at birth 1998 (world bank)
life expectancy at birth 1999 (world bank)
life expectancy 2000 (undp)
mortality rate, infant (per 1,000 live births) 1990 (world bank)
mortality rate, infant (per 1.000 live births) 1991 (world bank)
mortality rate, infant (per 1,000 live births) 1992 (world bank)
mortality rate, infant (per 1,000 live births) 1993 (world bank)
mortality rate, infant (per 1,000 live births) 1994 (world bank)
mortality rate, infant (per 1,000 live births) 1995 (world bank)
mortality rate, infant (per 1,000 live births) 1996 (world bank)
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mortality rate. infant (per 1,000 live births) 1997 (world bank)
mortality rate, infant (per 1,000 live births) 1998 (world bank)
mortality rate, infant (per 1,000 live births) 1999 (world bank)
GDP per capita, PPP (current international$) 1990 (world bank)
GDP per capita, PPP (current international$) 1991 (world bank)
GDP per capita, PPP (current international$) 1992 (world bank)
GDP per capita, PPP (current international$) 1993 (world bank)
GDP per capita, PPP (current international$) 1994 (world bank)
GDP per capita, PPP (current international$) 1995 (world bank)
GDP per capita, PPP (current international$) 1996 (world bank)
GDP per capita, PPP (current international$) 1997 (world bank)
GDP per capita, PPP (current international$) 1998 (world bank)
GDP per capita, PPP (current international$) 1999 (world bank)
Gross fixed capital formation (GFCF) (US$) 1990 (ITU)
Gross fixed capital formation (GFCF) (US$) 1991 (ITU)
Gross fixed capital formation (GFCF) (US$) 1992 (ITU)
Gross fixed capital formation (GFCF) (US$) 1993 (ITU)
Gross fixed capital formation (GFCF) (US$) 1994 (ITU)
Gross fixed capital formation (GFCF) (US$) 1995 (ITU)
Gross fixed capital formation (GFCF) (US$) 1996 (ITU)
Gross fixed capital formation (GFCF) (US$) 1997 (ITU)
Gross fixed capital formation (GFCF) (US$) 1998 (ITU)
Gross fixed capital formation (GFCF) (US$) 1999 (ITU)
Gross fixed capital formation (GFCF) per capita (US$) 1990 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1991 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1992 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1993 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1994 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1995 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1996 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1997 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1998 (ITU/WB)
Gross fixed capital formation (GFCF) per capita (US$) 1999 (ITU/WB)
Gross fixed capital formation(% of GDP) 1990 (world bank)
Gross fixed capital formation(% of GDP) 1991 (world bank)
Gross fixed capital formation(% of GDP) 1992 (world bank)
Gross fixed capital formation(% of GDP) 1993 (world bank)
Gross fixed capital formation(% of GDP) 1994 (world bank)
Gross fixed capital formation(% of GDP) 1995 (world bank)
Gross fixed capital formation(% of GDP) 1996 (world bank)
Gross fixed capital formation(% of GDP) 1997 (world bank)
Gross fixed capital formation(% of GDP) 1998 (world bank)
Gross fixed capital formation(% of GDP) 1999 (world bank)
trade(% of GDP, PPP) 1990 (world bank)
trade(% of GDP, PPP) 1991 (world bank)
trade(% of GDP, PPP) 1992 (world bank)
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trade(% of GDP. PPP) 1993 (world bank)
trade(% of GDP, PPP) 1994 (world bank)
trade(% of GDP, PPP) 1995 (world bank)
trade(% of GDP, PPP) 1996 (world bank)
trade(% of GDP. PPP) 1997 (world bank)
trade(% of GDP, PPP) 1998 (world bank)
trade(% of GDP. PPP) 1999 (world bank)
industry value-added (annual% growth) 1997 (world bank)
agriculture, value-added(% of GDP) 1997 (world bank)
total full-time telecommunications staff 1990 (ITU)
total full-time telecommunications staff 1991 (ITU)
total full-time telecommunications staff 1992 (ITU)
total full-time telecommunications staff 1993 (ITU)
total full-time telecommunications staff 1994 (ITU)
total full-time telecommunications staff 1995 (ITU)
total full-time telecommunications staff 1996 (ITU)
total full-time telecommunications staff 1997 (ITU)
total full-time telecommunications staff 1998 (ITU)
total full-time telecommunications staff 1999 (ITU)
total full-time telecommunications staff 2000 (ITU)
Military expenditure(% of central government expenditure) 1990 (world bank)
Military expenditure(% of central government expenditure) 1991 (world bank)
Military expenditure(% of central government expenditure) 1992 (world bank)
Military expenditure (% of central government expenditure) 1993 (world bank)
Military expenditure(% of central government expenditure) 1994 (world bank)
Military expenditure(% of central government expenditure) 1995 (world bank)
Military expenditure(% of central government expenditure) 1996 (world bank)
Military expenditure(% of central government expenditure) 1997 (world bank)
Military expenditure(% of central government expenditure) 1998 (world bank)
Military expenditure(% of central government expenditure) 1999 (world bank)
Military personnel($ of total labor force) 1990 (world bank)
Military personnel($ of total labor force) 1991 (world bank)
Military personnel($ of total labor force) 1992 (world bank)
Military personnel ($ of total labor force) 1993 (world bank)
Military personnel($ of total labor force) 1994 (world bank)
Military personnel($ of total labor force) 1995 (world bank)
Military personnel ($ of total labor force) 1996 (world bank)
Military personnel($ of total labor force) 1997 (world bank)
Military personnel ($ of total labor force) 1998 (world bank)
Military personnel($ of total labor force) 1999 (world bank)
electric power consumption (kwh per capita) 1990 (world bank)
electric power consumption (kwh per capita) 1991 (world bank)
electric power consumption (kwh per capita) 1992 (world bank)
electric power consumption (kwh per capita) 1993 (world bank)
electric power consumption (kwh per capita) 1994 (world bank)
electric power consumption (kwh per capita) 1995 (world bank)
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electric power consumption (kwh per capita) 1996 (world bank)
electric power consumption (kwh per capita) 1997 (world bank)
electric power consumption (kwh per capita) 1998 (world bank)
electric power consumption (kwh per capita) 1999 (world bank)
energy use 1998 (kw) (undp)
armed forces 1999 ( undp)
female income 1999 (undp)
male income 1999 ( undp)
women participating in parliament 1991 (undp)
women participating in parliament 1995 (undp)
women participating in parliament 1999 (undp)
enrollment in school 2000 (undp)
enrollment in school 1990 (undp)
literacy rates; aged 15-24; per cent of population 1990 (UNESCO)
literacy rates; aged 15-24; per cent of population 1991 (UNESCO)
literacy rates; aged 15-24; per cent of population 1992 (UNESCO)
literacy rates; aged 15-24; per cent of population 1993 (UNESCO)
literacy rates; aged 15-24; per cent of population 1994 (UNESCO)
literacy rates; aged 15-24; per cent of population 1995 (UNESCO)
literacy rates; aged 15-24; per cent of population 1996 (UNESCO)
literacy rates; aged 15-24; per cent of population 1997 (UNESCO)
literacy rates; aged 15-24; per cent of population 1998 (UNESCO)
literacy rates; aged 15-24; per cent of population 1999(UNESCO)
number of telephone main lines (per 1,000 people) 1990 (world bank)
number of telephone main lines 2000 (undp)
telephone revnue per mainline (current US$) 1990 (world bank)
telephone revnue per mainline (current US$) 1991 (world bank)
telephone revnue per mainline (current US$) 1992 (world bank)
telephone revnue per mainline (current US$) 1993 (world bank)
telephone revnue per mainline (current US$) 1994 (world bank)
telephone revnue per mainline (current US$) 1995 (world bank)
telephone revnue per mainline (current US$) 1996 (world bank)
telephone revnue per mainline (current US$) 1997 (world bank)
telephone revnue per mainline (current US$) 1998 (world bank)
telephone revnue per mainline (current US$) 1999 (world bank)
information and communication technology expenditure(% of GDP) 1990 (world bank)
information and communication technology expenditure(% of GDP) 1991 (world bank)
information and communication technology expenditure(% of GDP) 1992 (world bank)
information and communication technology expenditure(% of GDP) 1993 (world bank)
information and communication technology expenditure(% of GDP) 1994 (world bank)
information and communication technology expenditure(% of GDP) 1995 (world bank)
information and communication technology expenditure(% of GDP) 1996 (world bank)
information and communication technology expenditure(% of GDP) 1997 (world bank)
information and communication technology expenditure(% of GDP) 1998 (world bank)
information and communication technology expenditure(% of GDP) 1999 (world bank)
mobile phones (per 1,000 people) 1990 (world bank)
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mobile phones (per 1,000 people) 1991 (world bank)
mobile phones (per 1,000 people) 1992 (world bank)
mobile phones (per 1,000 people) 1993 (world bank)
mobile phones (per 1,000 people) 1994 (world bank)
mobile phones (per 1,000 people) 1995 (world bank)
mobile phones (per 1,000 people) 1996 (world bank)
mo bile phones (per 1,000 people) 1997 (world bank)
mobile phones (per 1,000 people) 1998 (world bank)
mobile phones (per 1,000 people) 1999 (world bank)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
international telecom, outgoing traffic (minutes per subscriber)
internet users 1990 (world bank)
internet users 1991 (world bank)
internet users 1992 (world bank)
internet users 1993 (world bank)
internet users 1994 (world bank)
internet users 1995 (world bank)
internet users 1996 (world bank)
internet users 1997 (world bank)
internet users 1998 (world bank)
internet users 1999 (world bank)
internet hosts 1990 (ITU)
internet hosts 1991 (ITU)
internet hosts 1992 (ITU)
internet hosts 1993 (ITU)
internet hosts 1994 (ITU)
internet hosts 1995 (ITU)
internet hosts 1996 (ITU)
internet hosts 1997 (ITU)
internet hosts 1998 (ITU)
internet hosts 1999 (ITU)
internet hosts 2000 (ITU)
level of freedom 1990 (freedom house)
level of freedom 1991 (freedom house)
level of freedom 1992 (freedom house)
level of freedom 1993 ( freedom house)
level of freedom 1994 (freedom house)
level of freedom 1995 (freedom house)
202

1990 (world bank)
1991 (world bank)
1992 (world bank)
1993 (world bank)
1994 (world bank)
1995 (world bank)
1996 (world bank)
1997 (world bank)
1998 (world bank)
1999 (world bank)

level of freedom 1996 ( freedom house)
level of freedom 1997 ( freedom house)
level of freedom 1998 ( freedom house)
level of freedom 1999 (freedom house)
level of freedom 2000 (freedom house)
labor force, female(% of total labor force) 1990 (world bank)
labor force, female(% of total labor force) 1991 (world bank)
labor force, female(% of total labor force) 1992 (world bank)
labor force, female(% of total labor force) 1993 (world bank)
labor force, female(% of total labor force) 1994 (world bank)
labor force, female(% of total labor force) 1995 (world bank)
labor force, female(% of total labor force) 1996 (world bank)
labor force, female(% of total labor force) 1997 (world bank)
labor force, female(% of total labor force) 1998 (world bank)
labor force, female(% of total labor force) 1999 (world bank)
health expenditure per capita PPP 1990 (international$) (world bank)
health expenditure per capita PPP 1991 (international $) (world bank)
health expenditure per capita PPP 1992 (international$) (world bank)
health expenditure per capita PPP 1993 (international$) (world bank)
health expenditure per capita PPP 1994 (international$) (world bank)
health expenditure per capita PPP 1995 (international$) (world bank)
health expenditure per capita PPP 1996 (international$) (world bank)
health expenditure per capita PPP 1997 (international$) (world bank)
health expenditure per capita PPP 1998 (international $) (world bank)
health expenditure per capita PPP 1999 (international $) (world bank)
Hospital beds (per 1,000 people) 1990 (world bank)
Hospital beds (per 1,000 people) 1991 (world bank)
Hospital beds (per 1,000 people) 1992 (world bank)
Hospital beds (per 1,000 people) 1993 (world bank)
Hospital beds (per 1,000 people) 1994 (world bank)
Hospital beds (per 1,000 people) 1995 (world bank)
Hospital beds (per 1,000 people) 1996 (world bank)
Hospital beds (per 1,000 people) 1997 (world bank)
Hospital beds (per 1,000 people) 1998 (world bank)
Hospital beds (per 1,000 people) 1999 (world bank)
Immunization, DPT(% of children under 12 months) 1990 (world bank)
Immunization, DPT(% of children under 12 months) 1991 (world bank)
Immunization, DPT(% of children under 12 months) 1992 (world bank)
Immunization, DPT(% of children under 12 months) 1993 (world bank)
Immunization, DPT(% of children under 12 months) 1994 (world bank)
Immunization, DPT(% of children under 12 months) 1995 (world bank)
Immunization, DPT(% of children under 12 months) 1996 (world bank)
Immunization, DPT(% of children under 12 months) 1997 (world bank)
Immunization, DPT(% of children under 12 months) 1998 (world bank)
Immunization, DPT(% of children under 12 months) 1999 (world bank)
Physicians (per 1,000 people) 1990 (world bank)
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Physicians (per 1,000 people) 1991 (world bank)
Physicians (per 1,000 people) 1992 (world bank)
Physicians (per 1,000 people) 1993 (world bank)
Physicians (per 1.000 people) 1994 (world bank)
Physicians (per 1,000 people) 1995 (world bank)
Physicians (per 1,000 people) 1996 (world bank)
Physicians (per 1,000 people) 1997 (world bank)
Physicians (per 1,000 people) 1998 (world bank)
Physicians (per 1,000 people) 1999 (world bank)
passenger cars (per 1,000 people) 1990 (world bank)
passenger cars (per 1,000 people) 1991 (world bank)
passenger cars (per 1,000 people) 1992 (world bank)
passenger cars (per 1,000 people) 1993 (world bank)
passenger cars (per 1,000 people) 1994 (world bank)
passenger cars (per 1,000 people) 1995 (world bank)
passenger cars (per 1,000 people) 1996 (world bank)
passenger cars (per 1,000 people) 1997 (world bank)
passenger cars (per 1,000 people) 1998 (world bank)
passenger cars (per 1,000 people) 1999 (world bank)
daily newspapers (per 1,000 people) 1990 (world bank)
daily newspapers (per 1,000 people) 1991 (world bank)
daily newspapers (per 1,000 people) 1992 (world bank)
daily newspapers (per 1,000 people) 1993 (world bank)
daily newspapers (per 1,000 people) 1994 (world bank)
daily newspapers (per 1,000 people) 1995 (world bank)
daily newspapers (per 1,000 people) 1996 (world bank)
daily newspapers (per 1,000 people) 1997 (world bank)
daily newspapers (per 1,000 people) 1998 (undp)
daily newspapers (per 1,000 people) 1999 (world bank)
personal computers (per 1,000 people) 1990 (world bank)
personal computers (per 1,000 people) 1991 (world bank)
personal computers (per 1,000 people) 1992 (world bank)
personal computers (per 1,000 people) 1993 (world bank)
personal computers (per 1,000 people) 1994 (world bank)
personal computers (per 1,000 people) 1995 (world bank)
personal computers (per 1,000 people) 1996 (world bank)
personal computers (per 1,000 people) 1997 (world bank)
personal computers (per 1,000 people) 1998 (world bank)
personal computers (per 1,000 people) 1999 (world bank)
radios (per 1,000 people) 1990 (world bank)
radios (per 1,000 people) 1991 (world bank)
radios (per 1,000 people) 1992 (world bank)
radios (per 1,000 people) 1993 (world bank)
radios (per 1,000 people) 1994 (world bank)
radios (per 1,000 people) 1995 (world bank)
radios (per 1,000 people) 1996 (world bank)
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radios (per 1,000 people) l 997 (world bank)
radios (per 1,000 people) 1998 (world bank)
radios (per 1,000 people) 1999 (world bank)
television sets (per L000 people) 1990 (world bank)
television sets (per 1,000 people) 1991 (world bank)
television sets (per 1,000 people) 1992 (world bank)
television sets (per 1,000 people) 1993 (world bank)
television sets (per 1,000 people) 1994 (world bank)
television sets (per 1,000 people) 1995 (world bank)
television sets (per 1,000 people) 1996 ( world bank)
television sets (per 1,000 people) 1997 (world bank)
television sets (per 1,000 people) 1998 (world bank)
television sets (per 1,000 people) 1999 (world bank)
cable televisions subscribers (per 1,000 people) 1990 (world bank)
cable televisions subscribers (per 1,000 people) 1991 (world bank)
cable televisions subscribers (per L00O people) 1992 (world bank)
cable televisions subscribers (per 1,000 people) 1993 (world bank)
cable televisions subscribers (per 1,000 people) 1994 (world bank)
cable televisions subscribers (per 1,000 people) 1995 (world bank)
cable televisions subscribers (per 1,000 people) 1996 (world bank)
cable televisions subscribers (per 1,000 people) 1997 (world bank)
cable televisions subscribers (per 1,000 people) 1998 (world bank)
cable televisions subscribers (per 1,000 people) 1999 (world bank)
fax machines (per 1,000 people) 1990 (world bank)
fax machines (per 1,000 people) 1991 (world bank)
fax machines (per 1,000 people) 1992 (world bank)
fax machines (per 1,000 people) 1993 (world bank)
fax machines (per 1,000 people) 1994 (world bank)
fax machines (per 1,000 people) 1995 (world bank)
fax machines (per 1,000 people) 1996 (world bank)
fax machines (per 1,000 people) 1997 (world bank)
fax machines (per 1,000 people) 1998 (world bank)
fax machines (per 1,000 people) 1990 (world bank)
scientific and technical journal articles 1990 (world bank)
scientific and technical journal articles 1991 (world bank)
scientific and technical journal articles 1992 ( world bank)
scientific and technical journal articles 1993 (world bank)
scientific and technical journal articles 1994 (world bank)
scientific and technical journal articles 1995 (world bank)
scientific and technical journal articles 1996 (world bank)
scientific and technicaljournal articles 1997 (world bank)
scientific and technicaljournal articles 1998 (world bank)
scientific and technical journal articles 1999 (world bank)
% of population foreign born 1990-95 (UNESCO)
number of official languages 2000 (UNESCO)
annual investment in telecommunications (US$) (ITU)
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annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications ( US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
annual investment in telecommunications (US$) (ITU)
mainlines per 100 inhabitants 1990 (ITU)
mainlines per 100 inhabitants 1991 (ITU)
mainlines per 100 inhabitants 1992 (ITU)
mainlines per 100 inhabitants 1993 (ITU)
mainlines per 100 inhabitants 1994 (ITU)
mainlines per 100 inhabitants 1995 (ITU)
mainlines per 100 inhabitants 1996 (ITU)
mainlines per 100 inhabitants 1997 (ITU)
mainlines per 100 inhabitants 1998 (ITU)
mainlines per 100 inhabitants 1999 (ITU)
mainlines per 100 inhabitants 2000 (ITU)
mainlines per 1,000 inhabitants 1993 (World Bank)
mainlines per 1,000 inhabitants 1995 (World Bank)
mainlines per 1,000 inhabitants 1997 (World Bank)
total income from telephone service 1990 (US$) (ITU)
total income from telephone service 1991 (US$) (ITU)
total income from telephone service 1992 (US$) (ITU)
total income from telephone service 1993 (US$) (ITU)
total income from telephone service 1994 (US$) (ITU)
total income from telephone service 1995 (US$) (ITU)
total income from telephone service 1996 (US$) (ITU)
total income from telephone service 1997 (US$) (ITU)
total income from telephone service 1998 (US$) (ITU)
total income from telephone service 1999 (US$) (ITU)
total income from telephone service 2000 (US$) (ITU)
mobile communication revenue 1990 (US$) (ITU)
mobile communication revenue 1991 (US$) (ITU)
mobile communication revenue 1992 (US$) (ITU)
mobile communication revenue 1993 (US$) (ITU)
mobile communication revenue 1994 (US$) (ITU)
mobile communication revenue 1995 (US$) (ITU)
mobile communication revenue 1996 (US$) (ITU)
mobile communication revenue 1997 (US$) (ITU)
mo bile communication revenue 1998 (US$) (ITU)
mobile communication revenue 1999 (US$) (ITU)
mobile communication revenue 2000 (US$) (ITU)
% of residential main lines 1990 (ITU)
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% ofresidential main lines 1991 (ITU)
% of residential main lines 1992 (ITU)
% of residential main lines 1993 (ITU)
% of residential main lines 1994 (ITU)
% of residential main lines 1995 (ITU)
% of residential main lines 1996 (ITU)
% of residential main lines 1997 (ITU)
% of residential main lines 1998 (ITU)
% of residential main lines 1999 (ITU)
% of residential main lines 2000 (ITU)
religious freedom 1994 (freedom house)
religious freedom 1995 (freedom house)
religious freedom 1996 (freedom house)
religious freedom 1997 (freedom house)
religious freedom 1998 (freedom house)
religious freedom 1999 (freedom house)
religious freedom 2000 (freedom house)
Electoral democracies
Inflation, GDP deflator (annual%) (world bank)
development aid 1999 (world bank)
average age at first marriage (all women) 2001 (population reference bureau)
political rights 1990 (freedom house)
political rights 1991 ( freedom house)
political rights 1992 (freedom house)
political rights 1993 (freedom house)
political rights 1994 (freedom house)
political rights 1995 (freedom house)
political rights 1996 ( freedom house)
political rights 1997 (freedom house)
political rights 1998 (freedom house)
political rights 1999 ( freedom house)
political rights 2000 (freedom house)
civil liberties 1990 (freedom house)
civil liberties 1991 ( freedom house)
civil liberties 1992 ( freedom house)
civil liberties 1993 ( freedom house)
civil liberties 1994 ( freedom house)
civil liberties 1995 ( freedom house)
civil liberties 1996 ( freedom house)
civil liberties 1997 ( freedom house)
civil liberties 1998 ( freedom house)
civil liberties 1999 ( freedom house)
civil liberties 2000 (freedom house)
Industry, value-added(% ofGDP~(world bank)
Agriculture, value-added(% of-GDP) (world bank)
Educational expenditures of government; total; as % of govt. total 1990 (UN)
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Educational expenditures of government; total; as% of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Educational expenditures of government; total; as % of govt. total
Number of cinema seats (UNESCO)
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1991 (UN)
1992 (UN)
1993 (UN)
1994 (UN)
1995 (UN)
1996 (UN)
1997 (UN)
1998 (UN)
1999 (UN)

APPENDIXH
Graphs of Telecommunications Investment Per Capita and
Selected Variables
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APPENDIX I
Standardized Regression Weights for SEM Models 2 and 3
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